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ADVERTISEMENT. 

T HE Committee appointed by the Royal Society 
to diicd tilt* publication o<. the Pbikjopbical 
Tranfdtliom, take this opportunity to acquaint the 
public, that it fully appears, .t.weU from the council- 
hooks and journals of the Society, as from repeated 
declarations, which have been made in fevoral for¬ 
mer ‘TrcmjaHhm, that the printing of them was al¬ 
ways, from time to time, the Angle ad of the rc- 
fpedlive Secretaries, till the Forty-fevcnth Volume. 
And this information was thought the more neceffary, 
not only as it lias been the common opinion, that they 
were publifhcd by the authority, and under the di- 
redion, of the Society itfclf; but alfo, bccaufe fevcral 
authors, both at home and abroad, have in their writ¬ 
ings called them the Tran fathom of the Royal Society. 
Whereas in truth the Society, as a body, never did 
interefl thcmfelves any further in their publication, 
than by occalionally recommending the revival of 
them to fume of their fecrctaries, when, from the par¬ 
ticular cireumflanccs of their affairs, the 'Tranfathom 
had happened for any length of time to be intermitted. 
And this leans principally to have been done with a 
view to fatisfy the public, that their ufual meetings 
were then continued for the improvement of know¬ 
ledge, and benefit of mankind, the great ends of their 
fit'll inflitution by the Royal Charters, and which they 
have ever litice Readily purfuod. 

But the Society being of late years greatly inlargcd, 
and their communications more numerous, it was 
thought advifeable, that a Committee of their Mem¬ 
bers fhould be appointed to reeonfidcr the papers read 
before them, and ielcd out of them fuch, as they 
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advertisement. 

/hould judge moft proper for publication in the future 
TranfaSliom ; which was accordingly done upon the 
26th of March 1752. And the grounds of their choice 
are, and will continue to be, the importance or fingu- 
larity of the fubjedts, or the advantageous manner of 
treating them j without pretending to anfwer for the 
certainty of the fadts, or propriety of the reafonings, 
contained in the feveral papers fo publifhed, which 
mull ftill reft on the credit or judgment of their re- 
fpedtive authors. 

It is likewife neceffary on this occafion to remark, 
that it is an eftablifhed rule of the Society, to which 
they will always adhere, never to give their opinion, 
as a body, upon any fubjedt, either of nature or art, 
that comes before them. And therefore the thanks, 
which are frequently propofed from the chair, to be 
given to the authors of fuch papers, as are read at 
their accuftomed meetings, or to the perfons, through 
whole hands they receive them, are to be confidered 
in no other light, than as a matter of civility, in re¬ 
turn for the refpedt fhewn to the Society by thofe 
communications. The like alio is to be faid with 
regard to the feveral projedts, inventions, and curio- 
fities of various kinds, which arc often exhibited to 
the Society; the authors whereof, or thofe who ex¬ 
hibit them, frequently take the liberty to report, and 
even to certify in the public news-papers, that they 
have met with the higheft applaufe and approbation. 
And therefore it is hoped, that no regard will here¬ 
after be paid to fuch reports, and public notices j 
which in fome inftances have been too lightly cre¬ 
ated, to the diihonour of the Society. 
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Received in 1765. 

I. A monflrous human Foetus, having neither 
Head, Heart, Lungs, Stomach, Spleen, 
Pancreas, Liver, jw Kidnies. By Claude, 
Nicholas Lc Cat, M. D. Profeffor and 
Hemonfirator Royal m Anatomy and Sur- 
gery ; perpetual Secretary to the Aca¬ 
demy of Sciences at Rouen, F. R* S. &c. 
7ranjlated from the French, By Michael 
Underwood, Surgeon to the Britifo Lying- 
in Hofpital , in London* 

Read December t?66,T^ yr a chair-woman, in 

and January ,767. jyj^ the parilh of .Carville de 
Dermtal, aged thirty-four years, was brought to-bed» 
at nine months end, on tuefday the third of january, 
1764, of two children, having already had fix. 
Vol.LVII. B This 





[ * ] 

This Iaft labour, in which flie was attended by the 
widow Mauger , a midwife of the fame town, be¬ 
gan with fo confiderable a difeharge of water, that it 
was judged, not without reafon, that her pregnancy 
was attended with a droply of the uterus. 

The firft child was a girl, well formed, who died 
in the birth, folely from the obftacles which were oc- 
cafioned, during the courfe of the labour, by the fe- 
cond child, or monfter, which I am going todeferibe. 

All the lower part of this child, from a finger’s 
breadth above the navel, was like wife a female, to¬ 
lerably well formed, except that on her left foot the 
had but four toes, joined together by a membrane, 
like the web of a duck’s foot. 

But all the parts-of this foetus, above the navel, 
compofed a perfect mold, a fhapelefs mafi, reprelentcd 
in the two following figures, of which it will be 
neceflary to read the explanation, in order to have 
a- juft idea of the external appearance of this 
monfter.. 

The drawings are reduced to almoft half the na¬ 
tural fize, both as to length and breadth j from whence 
it- may be obfervedi that each of the children, who 
had lived to their full time, had acquired, in this 
dropfical Womb, a bulk pretty near equal, to that of 
other children, born at full time, when twins, and 
not very thriving. The full fize of our monfter 
was twelve inches fix lines, and the navel was in the, 
middle of this fpace, 


TABLE. 
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TAB. I. 

r I (! D R K T. 

Rcprefcnts the monflrous foetus in a front 
view. 

A. The upper and only monftrous part, which feems 
to contain its head, its fuperior extremities, 
and the breaft. 

13 . The bJly. 

C. The lower extremities. 

a. Solid and bony eminences, which appeared to he 
portions of a jaw, without any opening for a 
mouth. 

The extremity of the thumb of the right hand. 

d. The hair, the fame as on other children. 

All the iurface of this bag was like the fkin of 
any other foetus. 

e. The genital-parts of a female. 

f. Tile umbilical cord. 

F i o xr n k a. 

Rcprefcnts a back view of the foetus. 

A. The fame bag as at letter A. fig. i. 

13 . The loins. 

C. The lower extremities. 

a. The hair as feen in the former Fig. under which 
might be felt the hones of the cranium, 

U 2 b, A 



a tranfparent veficle, like an hydatids, which l 
took for an imperfedt eye. 

t. Part of the bag, where we obferved the extremity 
of a thumb feen at b, fig. i. 
d. Part of the fame bag, which rcfemblcd that 
marked c. 

r. Under this region might be felt the fpina dor/i 
and colii. 

Defection of the internal parts of this monfter. 

I began the difleCtion on the hind part; the 
mufcles of the back were well formed. I found on 
the right fide eight ribs, reckoning from below up¬ 
wards, and feven on the left. Immediately above 
thefe was an hydatids, in which lay the cervical 
nerves, deftined for the upper extremities. In this 
place alfo might be feen very imperfed rudiments of 
the fcapula and clavicle. 

On the right fide, and near to thofe rudiments, 
was a fort of thumb, ealily known to be the thumb 
of the right hand, whole extremity projected be¬ 
yond the integuments three-fourths of its natural 
length. 

Above, and on the right fide of this hydatids, I 
difcovered another more confiderablc, furroundod by 
a large bag, very fmooth on the infide, and fupported 
by fomething, which had the appearance of a be¬ 
ginning of maxilla. 

At the extremity of the fore part of this hag were 
two orifices, almoft contiguous, acrofs a j'cptum , 
which led to another bag of a much fmaJlcr fissc. 
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Thcfc two hydatids bags were behind th'at repre- 
fented in Fig. 2. (letter b.) which I took for an im¬ 
perfect eye, becaufe it was tranfparcnt, and fur- 
rounded by teguments not unlike eyelids. 

On tracing the fphie, and diverting it of all the 
foft parts, we difeovered that it terminated above in 
a bony mafs, that rcfembled the larynx, above which 
was a large foft fubflancc of the confidence of, and 
covered with, that kind of jfkin common to a cow’s 
udder j x>n which we faw hair like that of other 
children. This occupied the ufual place for the. 
head. 

Under this kind of parenchymatous fubftance, which 
was white and glandular, was a mufcular mafs, more 
confiderablc and confpicuous than one could well 
have expeCted in fnch a fubjeCt. It doubtlefs con- 
fifted of the occipital and perhaps frontal mufcles, 
drawn towards each other. 

Having railed this flcfhy part, I opened the upper 
bag of th <2 fine, refcmbling a larynx. Its furface 
was altogether bony, as ufual in the foetus, viz. 
fomewhat cartilaginous. This I opened in the di¬ 
rection of a membranous triangular line, fomewhat 
like the kmbdouhl Juture of the occiput. We 
found this kind of larynx fitted with cerebrum ,. or 
rather cerebellum ; it might be about a cubical inch in 
proportion; and this was all the brain of the foetus. 

At the extremity of this cavity, backwards* lay 
the proper medulla Jpma/is. This cavity was not 
leparated by an elongation of the cerebellum, it had 
but a very fraall falx forwards* and on the right 
lide was another appearance of an-. elongation of the 

cerebedlumi 
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cerebellum , fo that this fmall portion of brain did moil- 
likely belong to the cerebellum . 

At the bails of this kind of unformed cranium t 
forwards, was an opening leading to a fmall brown 
hydatide, fituated on the right fide, under a bone 
which had the appearance of a portion of the maxilla, 
which led towards a fort of mouth, fcarce formed, 
and clofed 5 it is reprefented at the letter (a) of the 
firil figure. There was nothing on the other fide, no 
appearance of a mouth, nor any thing that feemed 
the leail like it. 

I took this hydatide for an unformed jugular bag, 
or true ccecum j in the adjoining bone 1 found a kind 
of right ear. 

The fore part of this fame fuperior furface of the 
cranium was flat, but a little hollowed, like the 
upper furface of the larynx; in the middle was a 
■confiderable ridge, and on its anterior pai t appeared 
-a prominence: thus this bone, which (hould have 
been fimilar to the two par let als, did not rciemblo 
them at all. 

Underneath this prominence, the bone took a 
perpendicular turn, making a fliarp angle with the 
upper furface, and forming a cavity in its delccnt, 
which terminated in a projection forwards; it was 
on the right fide of this projection where the iup- 
pofed right branch of the maxilla was attached j 
within that branch appeared the trace of the jugular 
above-mentioned, and very diftinClly the nerve of 
the eighth pair. 

In the brcafl, or rather under the ribs, were nei¬ 
ther heart nor lungs, but the fame white, parenchy¬ 
matous and adematous-Uke fubflance, which we 
1 faw 
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Jluv in the place of the head. Below this was no 
diaphragm, at K.ill no diflindt one. In the belly, 
which extended itklf jull under the ribs, wis a 
bundle ol mtelline., and .1 Ii'tlo red mafs, which I 
called the liver, for want of a better name, becaufo 
it leaned, that, when 1 pulled the umbilical cord, 
this fublUnco moved, which induced me to believe 
that the umbilical vein entered there. 

No flomach, Iplecn, pancreas, or kidneys were 
ft on. 

The inlcilinal mafs was divided into two portions. 
The firfl was of a roddifli colour, which terminated 
upwards in a blind pouch, and below joined the other 
portion, as the ikiun does where it unites with the 
colon and ctccnm. This fecond portion was wliite, 
and feemed to include the large inteflines. The 
ccecum was very long, or rather the ccrcum and its 
appendix vermi-formis were of the fame ftze. 

Thus, there was neither jejunum , or duodenum , 
or flomach, or any liver properly fpeaking : for that, 
which I found in the place of it, was a red vifeus, 
and of the conglomerate kind, like the kidney in a 
foetus. Having cleared it from all its adhefions, I 
difeovered neither vcifels analogous to thofe of the 
Jinus of the vena portae, or any thing that refembled 
the figure of the liver, or of any of its appurtenances. 
I opened it, and was more and more convinced that 
it was rather a kidney, or knot of renal glands,, than 
a liver, although it was one mafs, and placed in the 
inidft of the intofline*; it had (till Ids the refemblance 
of a heart, having no cavity, no vcllels, or any mul- 
eular fibres. 

The 



The extremity of the colon, or the reft urn, pa fled 
betwixt the bladder and the uterus as ul'ual. I dil— 
fedted all thefe parts, and tiaccd the bladder up to 
the umbilical cord, where it lengthened into a pipe* 
and formed an open urachus. It had not the pyri¬ 
form fhape of the common bladder. 

It was in making thefe diffe&ions of the. kidney - 
liver, and thofe of the pelvis , that I divided the 
principal veftels, which I fhall mention in the fecond 
examination. 

All thefe inteftines, and efpecially the reftum, con¬ 
tained excrements of a light a(h colour, but no 
meconium. 

The bladder, although lengthened and continued 
by an urachus , as high as the navel, opened in the 
ufual place betwixt the nymph#. 

The anus was imperforate, and the reftum, im¬ 
mediately under the uterus, terminated in a blind 
pouch, attached to fome membranes that went to 
the antes. This pouch was quite full of that fort 
of excrement juft now deferibed. 

Second examination, made the next morning. 

I had confined myfelf, in the firft examination, to 
the fingularity of a want of head, lungs, and heart, 
and of the exiftence of nerves, notwitliftanding 
thefe defe&s. In this fecond review, the organs of 
the circulation in fuch a production, which had 
lived nine months, raifed my curiofity j but it was 
rather too late for my intire fatisfadtioo, for I had 
not taken care enough to preferve the internal parts, 
imagining before-hand that they refembled thofe 
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of two hcadlefs twins, in my poffeflion, whofe in- 
fide was intirely fimilar to that of other fcetufes. 

I difcovcred, notwithflanding, the following things, 
and I have rcprefented the mod: cffential in a rough 
Ikctch leen in figure 3. 

Figure 3. 

A. Is the region of the bread, whofe internal fur- 

face was lined with a membrane, which I took 
to be a diaphragm thruft back and duck to the 
pleura , becaufe it arofe from lumbar mufcular 
portions refembling the pillars of the dia¬ 
phragm. 

Under this fpecies of midriff was a very regular 
diftribution of arteries and nerves, which I negledted 
to delineate, as thinking it ufelefs > I contented my- 
felf with differing the aorta F. of which the upper 
ramifications were as ufual. 

B. is the lumbar region. 

C. Thofe of the o£a ilia, and of the pchis. 

D. The umbilical cord paffing through an opening 

acrofe the teguments of the lower belly, to be 
brought into view. 

E. The mtcftincs. 

F. The aorta fupirior before-mentioned. 

G. H. The integuments of all the right fide, opened 

on the back, to preferve it whole, and aUb thofe 
of the belly; they are thruft to the right fide 
to give a view within. 

Vox., LVII, C a A. 
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a. A kind of Angle kidney, which occupied the place 

of the liver. The principal part is covered by 
the inteftines. It received fcveral fmall veifcls 
from the aorta , but none of them was near to 
large as the emulgent. 

b. A fmall lobe, that might pafs either for a fmall 

lobe of the liver, or for a capfula remilis. 

d. An orifice of a vein, which was alfo ramified., 

through the kidney-lrvcr, by branches as fine as 
thofe it received from the aorta. But this 
vein did not terminate there. 

1. It fent, upwards, branches to the mufcles, to 
the vertebra , and thence to the ribs; for, by blow¬ 
ing into the trunk, the air came out at the origin ol 
the uppermoft rib I had dilfe&ed. 

2. Below, it formed two large iliac veins, g. 
which took the ufual courfe. 

e. The trunk cut, belonging to the aorta inferior, of 

the length of a line. 

f. The diftribulion of the reft of this aorta, or right 

iliac , through that fide of the pelvis. 

g. The iliac veins going off to right and left, 

ufual. 

b. The orifice of the umbilical vein, being fo e::a< Hy 
of the fame diameter, of the fame white col* >s.r 
and ftrength, and of the fame confidence v»it!i 
the divided trunk, e. that at firft fight, 1 took 
this for the fame veflcl. The trunk, </. v/.r 
much thinner, and of a more bluith tint. 


Under 
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Under the umbilical vein, b. was the umbilical ar¬ 
tery on each fide, which went as ufual into the 
prhh, and there font off the ordinary ramifications. 

On the light fide, its anajtomofn with the iliac 
artery was very diiccrniblc ; but on the left we could 
not difeover the iliac, a veflel which is pretty confi- 
dcrable, even in the foetus, and was fo on the other 
fide, as feen at letter I. 

On the left fide, the umbilical artery, at its origin, 
or its inflexion, had a kind of web of arteries fubdi- 
vided, feme of which, doubtlefs, communicated 
with the aorta, or right iliac ; but neither of thefe 
branches appeared to"be near the fize of the right 
iliac , nor could we find any thing any-wife like to 
the trunk, c. which 1 long lufpedted to be the trunk 
of the right iliac. 

What vellels then are thefe trunks, d. c. f Which 
of the two is the continuation of the umbilical, h. $ 
This is a very important point, but not eafily deter¬ 
mined. It would not have proved fo, if I had in- 
jedted the umbilical vein, as I generally do in all my 
mongers; or if I had taken more care of the parts 
about the kidney-liver, which I certainly fhould have 
done, had 1 but fufpcdlcd fo many iingularities. 

1 laid, that at firft fight, 1 took the trunk, to 
belong to the umbilical vein, and it is Hill an opinion, 
to which I sum inclined, for the following rcafons. 

l. At this part, i>. the aorta had its greateft cir¬ 
cumference} and, in tracing it from this trunk, above 
as well as below, it grew Ids and lefs. This was, 
therefore, its trunk, or origin, and could not be a 
branch of it. 

C 2 2-1 
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2. I have already faid, that the mouths, h. of the 
umbilical vein, and, e. of the aorta inferior , were 
exactly of the fame diameter, of the lame whi'e 
color, and of the fame ftrength j and that the other 
veffel, d. was much weaker, of a laxer texture, and of 
a fomewhat livid color, like the coats of the veins. 

3. The umbilical vein is, with refped to the mo¬ 
ther, or to the placenta , which transmits the blood 
to the foetus, a real artery, going from the center to 
the circumference, or from the principal body, which 
is the mother, to an adjoining organ, which is the 
child; and the umbilical arteries are properly veins, 
which return the blood from that adjoining body^ to 
the common center of the grand circulation. The 
blood from the umbilical vein then is truly an arterial 
blood to the feetus.. In the ufual ftru&ure of the 
embryo, nature has fhortened all the ways, to bring 
the arterial blood of the mother more Ipeedily into 
the heart, into the very aorta inferior of her fetus. 
Therefore, in a fubjed, where there is no heart, or 
even liver, that vein ought to communicate imme¬ 
diately with the aorta inferior . In this manner one 
conceives how this fubjedfc could do without a heart, 
the umbilical blood being a continuation of that from 
the arteries of the placenta , the uterus, and in fhort 
of the mother} the impulsion of the maternal blood 
was propagated by that aorta through all its ramifica¬ 
tions both above and below. In one word, the he,a t 
of the mother fupplied that of the feetus, and the 
circulation in this was a continuation of that of the 
mother. Thefe are the realbns inclining me towards 
that fir ft opinion ; and here are thole that fnfpended 
my judgment for fome time in favor of the fuppolition 

ol* a 
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of a communication of the umbilical vein with the 
trunk, el. of the vena cava of the foetus. 

r. In every foetus the umbilical vein empties irfelf 
into the vena-cava in the liver; therefore nature hath 
here followed her ufual courfe. 

2. With regard to the arterial trunk, c. it is clofc 
hy the divilion, g. of the Iliac vein, whence it is 
very likely that it was the left iliac vein which was 
divided. 

This lad, and above all finking reafon, made me 
employ ahnoffc a whole morning, in looking over and 
over this left iliac region, to difeover the divided 
vedel, which would have put the whole matter out 
of difpute; but I could find no trace or appearance 
of it. All the vetiels communicating with the left 
umbilical vein appealed very intire, though deprived 
of part of their ramifications by which the air 
cfcaped, but all grew in their courfe lefs and lefs in 
diameter. Which then was the origin of this 
left umbilical artery ? doutlefs the branches of the 
trunk, f of the aorta> which were numbeilefs in 
the pelvis, but had partly been fpoiled the preceeding 
night, in difiHling the >•< btum, uterus , and blad¬ 
der of this monfter. I add, that this trunk, c. was 
joined to feme membranes, which we were obliged 
to pull about, in order to make it turn to the left, and 
this direction appeared not to be its natural petition. 

He it granted, for a moment, that, c. is the left 
iliac, and that the umbilical vein joins it at, d.; how 
could the blood circulate in this foetus ? How could 
it have lived the nine months ? d, is evidently a 
trunk of the cava , which generally enters the right 
auricle of the heart, dividing, like this, into the 
i-, cava 
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cava fnperior, d. b. which rifes by the vertebra up 
to F, and into the cava inferior, d g. r. It would 
be abfurd to place the only moving power ot rhemu¬ 
lation in the vena*cava, or indeed in any vein. 
2. When you have placed it there, what will this 
iuppofition tend to ? 3. This vein fubdividcs, and 

ramifies itfelf through the kidney-hver , the mufclos 
and the fpine ; but none of its branches communi¬ 
cates with the aorta. The aorta on its part fends 
feveral branches into the hid'iey liver , very flondor, 
and refembling, by their tranfverfal direction, the 
common emulgents, but very different in fee. If then 
the circulating force were placed at d. it could only 
produce an inverfe circulation, by the communica¬ 
tion the cava might have by its capillary branches, 
with the like ramifications of the aorta, which fup- 
pofition feems too much againft nature to counterba¬ 
lance the other opinion, which makes the trunk e. 
of the aorta, a portion of the umbilical vein, and 
the fubftitute of the heart. 

Another anatomical fadt proves this laft opinion; 
which is, that the aorta, and especially the fnperior, 
F. ran up as high as the cranium, and was of a 
pretty confiderable fize, while the venal trunk, d. 
had nothing but capillary branches in the upper parts; 
fo that it almoft appeared evident that the veffel, e. F. 
was connected with the chief mover of the Hu ids. 
Wherefore, fuppofing the trunk, d. to be the vena 
porta, or an imperfedt cava going to fomc of the 
vifeera, being the rudiments of an imperfedt heart, or 
a vena-cava ending in a pouch, as the inteftines did 
which fhould have entered the ftomach, if there had_ 
been one; the difficulty almoft d if appears, I fay almoft, 
becaufe, even on this fuppofition, if there was a circula¬ 
tion 
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tion in this monfler j wc muft admit Come anajlomofes, 
between the arterial and venal fyftcm, which fupplied 
thole found in other loctules j fince the venal blood 
mull in 1‘omc place or other re-enter the arterial 
torrent. Such might be the ana/lomfis, K. fig. 4. 

For, by this hypothecs, the vafeohr lyltem of 
this fubjedfc would be repiclentcd by fig. 4. in the 
following manner. 

A. The umbilical cord. 

B. The internal tube. 

D. The kidney-liver. 

K, A fort of glandula rcnalis. 

a. The umbilical vein ; the great mover of the 

fluids. 

The aorta , a continuation of that vein. 

e. d. aorta fuperior , accompanied by the vena- 
cava. 

e. Aorta inferior. 

f. The dillribution of the iliac. 

g. The umbilical arteries, making a part of the 

diftribution. 

b. The trunk of the wmr-cava coming either from 

the fmrtta. or from the vifeus D, or forming 
a blind pouch in that part.* Some traces of the 
vena-cava Jupcrlor appear towards C. 

I, The cava inferior going to form the iliaa. > 

K. A ncceflary aua/lomofis between the two kinds 
of veflels, arte, its, and veins, I place it in 
this conlpicuous lituation, though it might have 

been any whore clfe. * 

I repeat 
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I repeat it again, if I had but fufpcdfced fo many 
Angularities, what I now can give only by way 
of conjecture, might have become demon Ara¬ 
ble in fadt. It is fcarce probable that I. fliall ever 
have fuch another opportunity j but it is more fo, 
that it may offer to fome one among the great num¬ 
ber of the literati in Europe, who read the Philo - 
fophical Tranfadtions. This was the principal mo¬ 
tive that determined me to prefent this obfervation, 
though imperfedt, to the Royal Society. Why 
flhould we befitate to make a publick acknowledge¬ 
ment of our faults, when our brethren may profit by* 
and amend, them ? 

Another motive, which engaged me to offer this 
obfervation, fuch as it is, was, that even the im¬ 
perfection of it does not affedt the ufcful confe- 
quences deducible from it: for, whatfoever may 
have been the difpofition of the blood-veflels of this 
monfter, it is a fadt abfolutely certain, that it had no 
heart, nor any other vifeus in the place of it j and that 
the circulation of the fluids, which appears to have 
taken place from the exiftence of the principal ar¬ 
teries and veins, could not have had any other moving 
power than the circulation of the mother itfelf. Hence 
this child, raonftrous as it is* demonftrates the cir¬ 
culation of the blood from the mother to the foetus, 
and from the foetus to the mother again j which 
fome moderns deny, and others endeavour, at leaft, 
to render doubtful. I prefented to the Academy at 
Rouen fome years ago, feveral obfervations which fa¬ 
voured the antient fyftem 5 the prefent comes to their 
fupport, to give this excellent hypothesis of Harvey 
all the credit it deferves. 


The 
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The child I (peak of had no mouth, qfophagus, 
nor ftomach, thus it could not, by that ufual paflage, 
be nourished from the waters that furrounded itj 
it could not abforb from the furrounding fluid where¬ 
with to fill its vefiels, and fupply its growth. It, 
therefore, follows that it received both its arterial 
and alimentary fluids from the mother by the umbi¬ 
lical cord, and that it owed every thing to that cir¬ 
culation, which fome would attempt to annihilate. 

In the inteftines of new-born children we find a 
black excrement, called meconium ; this black pulp can 
receive its color only from a bile thickened by re¬ 
tention, and poured diredtly from the duSlus cho~ 
ledochus into the duodenum. Now this feetus, having 
no liver, nor gall-bladder, See. could have no meco¬ 
nium 3 therefore the pulp found in the inteftines was 
of an alh-colour. 

This monfter had fb little brain, that that vifeus 
muft have been of fmall import towards the functions 
of this animal. And yet all thefe brainlefs feetufes 
are very lively. Mr. Denis, who, in his twelfth 
conference, has given an account of one of them, 
and M. Vaiflierc, who font me one from Toulouze, 
the lafl year, both remark, “ that thefe children 
** are remarkably lively in the mother’s belly; 
« that they were In violent motion, at the time 
« of labor i that the moment they were in the 
« world they feemed fuffocated, and became all at 
once motioniefs.” This is a matter worthy of 
much reflexion. 

How can we conceive there can be fenfotion and 
motion, without almoft any brain in one of thefe 
monfters; and abfolutely without any in the other ? 
Vox.. LVII. D Scnfibility, 
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Scftfibility, fenfations, and paflions,. way cxifl 
without the brain, and have their feat in its meningcs t 
and in the coats of the nerves formed by thofc me¬ 
ninges. If I had not endeavoured to prove that 
point in my phyfiology, and lately in my difiertation 
on the fenfibility of the dura and pin mater , the 
obfervations of children and animals born without 
brain, which are pretty considerable in number, 
would demonftrate it by fadts. 

That thefe children are more lively, that is, 
more fenfible, I attribute to their having little 
of the nervous juice, though not left of the adtive 
fluid. This nervous juice I termed Jluide con - 
jervateury the preferving fluid, in my phyfiology. 
It is” long fince I have obferved that an abundance 
of this nervous juice produces the contrary of vi¬ 
vacity; and, as a confequence, of our principles, 
long fleep, or rigid continency for a length of time, 
renders us heavy and benumtned, becauie in each 
of thefe circumftances, this nervous juice abounds 
and regurgitates, if I may fo Ipeak. 

But thele violent motions, whence have they their 
origin? there muft be a nervous juice, to adt in the 
mufcles, and here we have very little. , 

Neither of thefe animals was deprived of the 
medulla fpinalisy and one of them had a fmall por¬ 
tion of brain, or cerebellum. This is one fourcc of 
the nervous juice, and of the adtive fluid, necefiary 
to mufcular motion. This fource, I grant, is 
weak and poor, but I have made it appear in my trea- 
tife on this fubjedl, which obtained the prize from the 
Academy of Berlin, that there is in the blood a 
richer ftore, which the nervous fluid unites to, and 
, $ makes 
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makes ufe of, - in mufcular motion. We explain by 
this, how it happens that an afs, who has fo much 
lefs brains than a man, is, notwithftanding, fo much 
ftrongcr, beeaufe it has much more blood. 

Here then is a fecond fpring that affords thefe mon- 
fters a confiderable fupply; but though fufficient for 
their motions, it is not equal to that of an ordinary 
feetus, and the violent agitations of their body arife 
from their great fenfibility, which we have juft now 
accounted for. Now, the blood in the feetus, and 
cfpccially in thele, belongs to the mother 5 they are 
furnifhod by her, as well with air, as with the 
nervous juice, and the animal fluid, which are ef- 
fential to her. Wherefore, as foon a thefe children 
are feparated from the mother, and deprived of that 
vital fource, all motion muft ceafe in them, as if 
they were fuffocated, that is, as in any other fuffo- 
cated feetus. 

Let us conclude this account by a word or two on 
the caufe of thefe monfters. 

The great quantity of waters voided by the mo¬ 
thers of thefe children, proves that the principle of 
their monftrocity is a difeafe, a fort of dropfy, and 
even a kind of hydrocephalus, which had run oft' a con¬ 
fiderable time before the labor. 

The two hydatides I found at the origin of the 
brachial nerves, and which had evidently been the 
caufe of the mutilation of the upper extremities, are 
examples that help us to comprehend that of the other 
organs. On fuppoflng a like diforder on the origin 
of other nerves, which have their rile from the brain* 
it will be obvious that the organs, to which thefe 
nerves run, that is, where they convey the nervous 
s ' Da fluid.,. 
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fluid, which contain the rudiments of every 
part, will be wanting. It may indeed be faid, there 
are hydrocephali that have all the organs very well 
formed: but there the difeafe has commenced after 
the perfedt formation of thefe parts, whereas if you 
fuppofe it to have happened in the very time of that 
formation, you will fee that the nervous juice, vitiated, 
diluted, and turned out of its natural courfe, can no 
longer be employed in the generation of thofe or¬ 
gans. 

Thofe who have attended my courfes, and have 
read my phyfiology, will be pleafed to fee that all 
thefe myfteries, which one would have thought im¬ 
penetrable, are eafily accounted for upon the princi¬ 
ples I have laid down. 


II. A Letter 
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Received O&ober 2 G, i 766. 

II. A Letter to Dr , Watfon, F. R. S. con¬ 
taining a Defcription of 7'hree Subfiances 
mentioned by the Arabian Phyficians , in a 
Paper fent from Aleppo, and tranfiated 
from the Arabic, by Mr . J. Channing, 
Apothecary. 

S I R, 

Read Jan. 8, A T your defire, I fend you the tranfla- 
l7&7 ' tion of the Arabic, and the fpecimens 

which you faw at ray houfe. The paffages included 
within hooks, with an afterifm before them, are 
added, to make it more intelligible. I fend likewife 
a copy of the paper which came with the fpecimens, 
written by a gentleman of the factory at Aleppo. It 
will give me pleafure, if they fhould be thought wor¬ 
thy of the infpedhon of the Society. 

You will eafily guefs at my view in procuring thefe 
fpecimens. The Tabaflur, Mamitnfa, and Ma- 
miraan are ufed by the Arabian phyficians; by 
Rhazes particularly; in page 62 (not. 32) page 110 
(not. 4); page 146 (not. 6). I have given the beft 
account of each, which I could meet with 5 and you 
will fee it differs not much from this paper, which 
came after that book was finished and printed off. 

Lafh 
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Laft week, in the Bodleian Library, l met uith 
an Arabic MS. of Diofcorides. It appears quite in¬ 
tire and perfea. The Greek titles aio inferted in the 
margin by Dr. Hyde, in red ink, which is tome 
proof of his value for this MS. To me it appears a 
real treafure, and it is likely it may be of excellent 
ufe in correcting the very corrupt text of that author: 
perhaps too it may be a means of afeertaining the 
Materia Medica of the elder Greek phyficians. The 
Efcurial MS. contains only the fiift three books, ami 
is imperfedt at the beginning. If a tranfcript ol 
this latter, however, could be obtained, it might 
Ukewife be of great ufe. 

I am, 

S I R, 

Your moft obedient 

humble fernnt, 

John Channing* 


Eflfex-ftreet, 
©&. tin. 1766k 
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Copy of a Paper fent with the Specimens , by a Gentle¬ 
man of the FaSlory at Aleppo. 

T HE fpecimens font of the Tabafheer, though 
taken from different parcels, are not regarded 
here as different forts. Amongft them will be found 
one or two pieces, which in their form anfwer to 
the ancient Arabic defeription of this drug. It is 
not from the fugar cane that the Tabafheer is fup- 
pofed to be procured, but from that kind of cane of 
which the Arabs make their lances, and of which a 
piece is herewith fent. 

Different opinions concerning this fubftance, as 
alfo concerning the Mamithfa and Mameraan, col¬ 
lected from fundry Arabian writers, will be found in 
the paper inclofed s but as the Tabafheer is brought 
from the Eaft, not prepared here, I cannot affirm 
any thing certain about it. 

From the fpecimens fent of the Mameraan, it will 
appear evidently to be a root. It is commonly be¬ 
lieved to be a fpccies of the Chelidonium, and, like 
the Tabafheer, brought from the Eaft: to Aleppo. 

Mamithfa, or is the common name 

ufed here for wormwood. Our mint is called Nana 
The literary name, however, of wormwood 
is, jihWI (* Ifsantin, abfmtliium). 

j5ut there is a plant here known by the name of 
iff l t -t . ( * Mamitha ) of which a fpecimen is 
now fent. This, from the ufe made of it by the 
natives in diftempers of the eyes, as well as from 
other circumftances, appears to be the Glaucium of 

Diofcorides. 



An 


Papaver 


] 

corniculatum floiiUu 


Diofcorides, 
czeruleis ^ 

Concerning the Ifbidrowia, I have been able to 
o^et no intelligence. The Orichalcum is called here 
° U or „U (* Dgaam or Ttick). 

CJ The paper made of filk hulks is not to be found 
at prefent in the city. If any can be procured from 
the BalTora caravan lately arrived, it lhali be lent. 


Tranjlatim of a Paper in Arabic, fait to W—— 

C_, Efquire, _ from Aleppo, with fevcral 

Specimens of Tebalhir. 


b, with a f lb. Tebalhir. 

In the Camus (* an Arabic Lexicon, which the 
celebrated Golins tranflated into Latin), Tebalhir is 
laid to be a fubftance found in the hollow of that 
fpecies of Indian cane of which lances are made: 
or the l®wer part of that cane burnt. The Tebalhir 
which is formed at the knots of the cane is round 
like a dirhem ('* ducat). This fubltance is found in 
the cavity of thofe canes which have been fired by 
rubbing *m againft It is frequently adul¬ 

terated: the burnt bones of Iheep, the Ikulls parti¬ 
cularly, are fold for it. 

Ebn Beitar, in his treatile of fimples, fays, “ Te« 
« balhir is a fubftance found in the hollow of the 
•* Indian cane.” 

Ali Ebn Mohammed fays, ** It is the burnt part 
« of the lower ftem of the Indian cane; ana is 
“ imported only from the coaft of India j chiefly 
** from that part of the coaft called Sendapour 

te Of 
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“ (* or Sendafour) from whence tlie black pepper 
“ is brought.” 

Avicenna, in his Canon, fays of Tehafhir, “itis 
« the lower put t of the cane which has been burnt j 
“ it is reported that the canes are fired by being 
« nil bed one againft another by the violence of the 
“ winds. This drug is produced on the coaft of 
“ India.” 


Mamitha. 

Ebn Ueitar in his Treatife of Simples calls it Ma¬ 
mitha. Abu’l Abbas the Nabathsean (* the botanill) ■ 
calls it M.nnithlii. (* i. e. the letter is written lomc- 
times with 2 two, lometimcs with 3 three points over 
it). Both thefc names are fuflicicntly known. 

In the treatife of fimples called Ma-la-Yefa (* i, e. 
a treatife of thofe things which no phyfician ought to 
l>e ignorant of) Ub*U Mamithia, is “ the name 
** of a plant like the papaver marititnum, or cornicu- 
,k latum. At the lower part of the Mamithfa is a 
** moifture which flicks to the hand : it has a ycl- 
“ low (lower like the papaver before mentioned; it.-. 
“ feeds are different, inclining to black, like and 
“ about the ftv.c of the feeds of lei.unum. 'I'he 
<t plant is of a (Irong and often five (inch, and very 
tt fucculent. The difference between thele two 
«« plants is this j the papaver toruiculatum dies to the 
“ root in the winter, and Iproutc again from its root 
« in the fpring; the Mamithfa, on the contrary, 
fprouts again in the fpiing from the top of its deni.” 
Avicenna, in his Canon, fays, “ Mamithia is 
•* like acorns, of a yellow colour inclining to black, 
V01..LVII. h i "cafily 



C 26 ] 

“ eafily broke. It is bitter, of a fubflancc watery 
« and earthy; cold, but not vehemently to; ite 
« juice is in the fame degree of cold as the w.i- 
<c ter of pools or lakes. It is prepared trotn a plant 
<c which is brought from Manbcdgo a town of 
note in Syria, vid. Geogr. NubienC page 120, line y, 
and Index Geograph, in vitam Saladini, in voc. Man- 
besjum) “ of a very diffufive feent, a bitter taftc, 
“ whole juice is yellow, of a faffron colour.” 

Mamiraan. In the Liber Memorialis, it is Lid, 
<? Mamiraan is a plant, at the bottom of whole 
« ftem are produced knotted, crooked, hard roots. 
« The Indian is the beft; this inclines to a black 
« colour: the Chinefe to yellow: the other forts are 
« green. It grows in the water; its leaf is like 
« the leaf of the convolvulus; it is hot and bittcrilh; 
« its feed is like that of fefamum.” 

It is faid in the Canon of Chalid and Manown, 
« fome fay it is a root, and called Mamiraan ; others 
« fay, the fmaller roots are called Mamiraan, but 
<{ the larger Zeradgufh” (* in Caftcll’s Lexicon, coL 
308, and in Meninfki, col. 2441, the word is 
Zeradgiob, which fignifies yellow wood, 
and is the Perfic name for curcuma). 

Avicen, in his Canon, fays, “ Mamiraan is a 
« woody knotted fubflancc, inclining to a Mack 
“ colour, has fmall curvatures, and is one of the 
“ things ufed by dyers.” 

Ma-la-Yefa fays, “ Abfinthium is a Greek word, 
“ in Perfic it is called Mowi Chowfheh. This is a 
“ plant which grows freely and largely; it rifes in 
“ a ftem, from which flioot out many branches, 

“ on 
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“ on which are many thick and tufted leaves j it 
« boars a flower like that of parthenium, fmall and 
** white i in its middle it has a part yellow ;its head 
“ is fmall, in which is a fmall feed ; its tafte is bit- 
“ ter and ftyptic. Some forts of it have a leaf like 
« the daucus, and a yellow flower. The inhabitants 
« of Egypt call this kind of it Demfifah. It grows 
«« plentifully in the Eaft, and in Syria, Choraian, and 
< f Irak. The two laft forts of it are lefs efteemed, 
“ and of lefs value.” 

Abfinthium “ fome phyficians call this Alfbich 
«* Alroumi” (i. e. Abfinthium Ponticum, or Ro- 
manum). 

Look into the Canon of Avicenna, under the ar¬ 
ticle Abiinthium, you will find there feveral things 
concerning Mamithfa. Confidcr that article, there¬ 
fore, very attentively. 
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Received January 8 , 1767 , 

III. A general Inveftigation of the Nature 
of the Curve , formed by the Shadow of a 
•prolate Spheroidupon a Plane funding at 
right Angles to the Axis of the Shadow $ in 
a Letter to the Royal Society, by Mr. 
George Witchell, F. R, S* 


Gentlemen, 


Reed jaa. 15-1T Beg leave to lay before the Royal So- 
*767. ^ c iety the following inveftigation of an 

irregularity in die duration of the eclipfes of Jupiter’s 
fatellites, occafioned by the figure of his body. 

It has been known for a long time, that Jupiter’s 
not truly fpherical, but a prolate fpheroid, 

.than spy of the 

it me never 

that It would affedt the durations of the 
echpfes of the fatellite, till Eh* Revis firfl: thought of 
it, in the latter ety| ef 

^ The Dodbor, being at that nine wfll^jofea, recdm- 
the fubjedt to my confideration j and, In 
33t of his requeft, I not long after pre- 
ijj&* a folution of the probl^B* MjWg itt 

£ 
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fubfiance the fame with this, as far as propofition 
V. a copy of which he foon after tranfmitted to that 
excellent mathematician the late M. CLuiaut. 

In Match 1763jM.de la Lande, an eminentFrench 
aftionomer, being here, Di. Bcvis flip wed him my 
paper j this occafioned a new aiticle in the Conn, des 
Mouv. Celt ft. 1765, p. 177, under the title, Inegahte 
dans les demi-durees des hlipfes des fatellites de ’Jupiter , 
caufk par l’applatiffement de Jupiter : in which he 
mentions this circumftance in the following words; 
« Ms I® doCteur Be vis me fit voir a. Londres, da mois 


« de Mars dernier, une folution ligoureufe & &I- 
“ gebiaique de ce problem®, qui confifte a trouver la 
<< courbe qui lefulte de la fedion de l’ombre d’un 
“ fpheroide a une difiance quelconque.” 

In this ftate it remained ever fince j for though 
the Dodor, and feme other gentlemen# to whom I 
Ihewed it, frequently urged me to lay it before file 
Royal Societyj I always declined it, till I fliould 
have time to make fome farther additions to it. 

A few months fine®, M. BiUIy# a W rench gentle- 

pleafed to give the honour of this drfcOtery intirely 
to M. de la Lande, without the leaft mention of Dr. 



B0*is< I then thought it incumbent on me to do 




pet in thb heft manner I was able, and 
Jt to the Royal Society. ' 

♦* I ffifll be exti'eaely* glad, if this fliould 

eXtlith fbtnfc mbfe-abld odrfett fubjed in 

the manner lv I belief nty 


folufioa Will "hot 


in point of truth# 

fiot 
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not vain enough to think it may not be performed 
in a more elegant manner. I have the honour 
to be. 

Gentlemen, 

Your moft obedient 

humble fervant, 

George WitcheJl. 
LEMMA. 

If any fpheroid is cut by a plane, in any direction 
whatever (excepting that which is perpendicular to 
its axis), the figure of the fe&ion will be an ellipfis. 
This is demonftrated in Simpfon’s Fluxions, Yol. II. 
p.456. 


Fleet-Street, 
Jan. 7,1767. 


PROPOSITION I. 

Tab. III. fig. 1. Let the fpbere BEGK be cut 
through its center by the planes BGK, BPD, BoD, 
BOD, EAK, and LPHj it is* required to determine 
the inclination of the planes LPH, BOD, and alfo 
the inclination of the right lines AC, BC, which is 
meafured by the arc AB j there being given the angles 
of inclination EBF, FRz, together with the arc BF; 
the angles AFB, EAL, being right angles, and the 
inclination of the required plane BOD, but little ex¬ 
ceeding that of the given plane B0D. 


Let 
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Let the fine of EBF=tf, its cofine=tff, the tan¬ 
gent of BF—/ 3 , its cofine —b\ the fine of ¥Ba=.p, 
its co-fine z=zp\ the fine of aBAz=.z, the fine of 

AB=Z, its cofine=Z, the fine of PAO = £, and 
radius = i j then we {hall have the fine of ABF 
— the fine of FB<z -\- ^BA —p-\-p'z, and its cofine 
-— p' — pz : Therefore by trigonometry we {hall have 
in the right angled {pherical triangle ABF, as Rad. 

(i) : cofine BF (b') :: fine ABF (j>-\-p'z: cofine 
BAF = fine of LAB, or its equal PAOj therefore 
£—b' x p 4- fz — the fine of the required inclina¬ 
tion of the planes LPH, BOD. In like manner in 
the fame triangle it will be as rad. (1): cotan. BF 

(j) :: cofine ABF (/>'— pz) : cotan. BA = j; 

hence Z = * - > and .which 

WBi+p'—pz I 2, y 

are the fine and cofine of the required arc AB. 

COROLLARY I. 

If inftead of a fphere we now fuppole BEGK. re- 
prefents a prolate {pheroid, whofe axis is CPj the 
figures of the fe&ions LPH, BOD, &c. inftead of 
circles, will become ellipfes (by the lemma) ; but it 
is evident that the inclinations of thofe planes to 
each other, and likewife the inclination of the right 
lines AC, BC, or the angle ACB, will remain un¬ 
altered. 

COROLLARY II. 

' If BEGK. reprefents any primary planet revolving 
about the fun in an orbit whofe plane co-incides 

with 
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with the plane BCD, it is manifeft: that BCD will 
be its ecliptic, making the angle of obliquity BIE 
with its equator EAK (whofe pole is P) j and if B 
be the place of the fun in this ecliptic, at any given 
time, the arc BI will be the diftance of the fun from 
the neareft equinoctial point I; and the arc BF his 
declination at the fame time. 

COROLLARY III. 

If the plane POG, which pafles through P,' the 
pole of the fpheroid, be perpendicular to the plane 
LPH, it will alfo be perpendicular to any other plane 
BOD, which palfes through A, the interfeCtion of the 
equatorial plane EAK, with the plane LPH ; there¬ 
fore the ad|le ACO being a right angle, it is evi¬ 
dent that AC will be the femi-tranfverfe, and CO 
the femi-conjugate axis of the elliptic feCtion BOD. 

COROLLARY IV. 

Hence it appears, that the tranfverfe axis of any 
elliptic feCtion BOD, made by a plane palling through 
the center of the lpheroid, will always be equal to 
the equatorial diameter of the fpheroid, but the con¬ 
jugate} be longer .cc Charter, according as the 

inda&tkfcrtif &e planes LPH, BOD, is more or 
lefs. 

PROPOSITION II. 

Fig. 2. To find the length of the femi-conjugate 
axis CO, of the elliptic fe&ion AO£, formed by a 
plane cutting the given prolate fpheroid POG through 
its center C, and making the angle PCO with the 
axis CP. * * . . 

* Let 
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Let the fine of the angle PCO = ^ CG = f, 
CP = c,CO = «, (radius being unity); draw P O 
perpendicular to CP: then in the right angled plane 
triangle BCO, we have as rad. (i) : CO («) :: 

fine PCO (£) :BO(*£)s and rad - (0 : co (*) 

:: cofine PCO (v'i — {»): BC (Wi—f 1 ); but from 

- 

the nature of the ellipfis we have p x t % — k % 


= BCl* = k — k g* j therefore k 

or putting f — c % =/**, and f— k % 
e c % j /*xi — V 

* == s-nT 1 ' and ^ 2 _ t % 

r 


t'c* 

~ <p% we have 


PROPOSITION III. 

Fig. 3. Let BOD be an ellipfis, whofe tranfverfe 
diameter A b makes the angle ACB, with the right 
line BCD, and let T£G be a tangent to the ellipfis, 
in the point F, making the angle GTC with the 
right line BCD: It is required to find the length of 
the normal Gfc, drawn from the center of the el¬ 
lipfis, to the tangent TG. 

From C, the center of the ellipfis, let CE be 
drawn parallel to the tangent T G, meeting the el¬ 
lipfis in the point E$ and CG perpendicular to the 
line BCD, meeting the tangent in the point G: Put 

the fine of A C B = Z, its cofine =. Z, the fine of 

r 

TGC = V, its cofine = V (radius being unity) 
AC = t, CO =a *, and f — kT =<p*; then will 
the fine of O C E (= the fine of O C D D C E) 
Vol. LVII. F be 
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be exprefled by Z V 4- Z V,andbythelaftpfopofition 

we ihall find CE = 77 ^ ’ b °* (by 

conics) CE y Ck = CO x CA, whence wc 
ihall obtain Ck — W— ? »xZV+ZV*‘. 


PROPOSITION IV. 


Fig. 4. In the two iimilar right angled plane 
triangles HKS, HMN, right angled at K, and M, 
there is given the right lines K S and M S, to find 
the acute angles, fuppofing the given angle hnM to 
be nearly equal to the required angle HNM. Put 
MS — a, K S — r, M N = v, the fine of the 
given angle hn M-= f, its cofine = q' y the fine 

of HNM s= V, its cofine = V, the fine of 
HNM -. &» M = x, and radius = r. Let ML 
be drawn parallel to HK, and M / parallel to S K: 
then in the right angled plane triangles N M /, 
SML, we have as rad. (i) : MN (u) :: fine H N M 
(V) : Ml (vV), and as rad. (i) : MS (A) : fin. 

LMS (V): LS (AV) i but M/ 4- LS s== KSj there- 
fore uV 4- a v = r, and by the foregoing notation 
V = q 4 - x, and V = q '— qx- } therefore thefc 


values of V and V being wrote in the above equa¬ 
tion we ihall find x = and from thence 

—£ v 




and V 


v 


P R 0 F O- 
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PROPOSITION V. 

Fig. If the opake prolate fpheroid BP O D» 
given in fpecies and pofition, be oppofed to the 
given luminous fphere HK Q.I at the given, diffcance 
C S, forming the fhadow F fbc \ It is propofed to de¬ 
termine the figure of the fedtion «RN made by a 
plane, cutting the fhadow perpendicularly to its 
axis at the given diflanee M S. 

Let the required curve a R N be conceived to be 
generated by the extremity R, of the variable right 
line M R, revolving about the given point M as a 
center, the line M R being always perpendicular to 
the axis of the fhadow MS: Let the right line RQ be 
a tangent to the fphere HKQHn the point Q, and in 
the fame plane with the right lines R M, M S, it 
will then reprelent one of the rays of light, which 
conftitute the conical fuperficies of the fhadow, and, 
therefore, by the laws of optics, will be a tangent to 
the fpherQid alloy now when the generating point R 
has arrived at N, the ray RC^(l?«pg fuppofed to 
revolve with it) will co-incide with the tangent NK, 
touching the fphere in K, and the fpheroid in F: Join 
K, S, and the angles N M S, and NKS, will be 
right angles; let the fpbproid be fuppofed to be cut, 
by the quadrangular piahe 1 STMSK, forming thereby 
the elliptic fedtion BOD, draw C k perpendicular, 
and C/ parallel to NK; put CA ss t, M C — J 1 , 
CS MS a=s SK 5= r, MNr == *•> 

the fine of ^NM «*.>¥•, ft? Cofine 0=3 V, the fine 

of AClB *ss Z, it?‘cofine ts Z, and radius a* r t 

F a Then 
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Then in the right angled plane triangle C/S, it will 
be as rad. (i):CS (</):: fine S Cl (V) : 8/ (iV> 
and confequently Ci (= KS — S/) = r —- </ V; 
but by prop. III. Ci = V^xzv+zv l\ whence we 
ihall haver — dV — ^xzv+zvf : Now by 
propofition I. we (hall find £ — b r X p 4 " p* z > 


Z = 


Vg 


and Z = ^ 


« 4 = p and <p* = 


p—pz 


■i by prop. II. 


tl 

r 


& 

-$ laftlybyprop.IV. 


V = A ~ ?v and V = ——r> which values being 

qA— /u* qA—qv 

fubftitu ted in the above equation will exhibit the 
nature of the required curve ^RN, in terms of z 
and «. 


SCHOLIUM. 

If the fphere HKQI reprefents the fun, and the 
fpheroid BPOD one of the primary planets, it will 
appear, from the preceding reafoning, that the figure 
of the feffion of its Ahadov* received upon ft plane, 
which is perpendicular to its axis, will Hot be a circle 
(except when the axis of the planet pioduced pafies 
through the fun’s center) but a curve of the oval kind, 
whole Ipecies will he known from the foregoing 
equation. 

If ^he fphere HKQI had been regarded as a 
fpheroid *» the above lolution, it is eafy to fee that 
the foregoing procefs would have determined the 

nature 
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nature of the required curve; but the figure of the 
fun is fo nearly fpherical, that it was not thought 
neceflary to embarrafs the folution with that confi- 
deration. 

Hence the duration of an eclipfe of a given fa- 
telles may be determined in the following manner: 
Let B R C (fig. 6.) be the fedtion of the fhadow, 
through which the fatelles pafies, N/N the path 
of the fatelles, making the given angle N/ M, with 
the circle of latitude Rp M; B M C a part of the 
primary’s orbit produced, and M p the given latitude 
of the fatelles at the time of the fyzygia ; the circle of 
latitude R/»Mis reprefented in fig. i. by the primitive 
circle B E G D, and the angle R M N, by the fpherir- 
cal angle EBA; therefore t he fine of R M N = the 
fine of E B A = the fine of E B h -j- FBa & B A 
s= ap' + a’ p -j- a' p' — ~ap x z, and its cofine 
5= a'p r ~ap—ap'~\dp X z ; which for the fake of 
brevity may be expreffed by y, and/; then putting 
Mp = n, M N = o, the fine of Mp N = m, its co¬ 
fine = m ', and radius = i; we ihall have the fine 
of MNP expreft by my' 4 “ m'y ; and therefore we 
fhall have in the plane triangle M/>N, as the fin. MN p 
(jn / my) : M p («) :: fine Mp N (m) : M N (w) j 

hence v == i f rom which, and the equation 

of the curve (determined above) ~ s=r p N, and con- 
fequently, the duration of the eclipfe will become 
known. 

In prop. I. the fine of the angle ABF is exprefled 
by p -\~p'z, and its cofine by p' ~pz, inftead of their 
true values pz'+p'z, and p'z'—pz ; this was done- 

tou 
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to render the following conclufions more fituple than, 
they otherwife would have been; and as the angle 
a B A is, by hypothecs, but finall, its cofine will ap¬ 
proach lo near to the radius, as not to occafion any 
lenfible error in the refult; and the fame may be ob- 
ferved with regard to what is advanced in prop. IV. 

It remains now to apply, what has been inveftigatcd 
above, to the eclipfes of Jupiter’s fatellites, and to 
examine whether the prolatenefs of his figure will 
have any fenfible efFedt upon their durations j and this 
is become the more necefiary, as that celebrated aftro- 
nomer M. de la Lande (who candidly acknowledges, 
that he was excited to turn his thoughts upon this 
fubjedt, from a curfory view of this paper, which 
was {hewn him by Dr. Bevis*) does not feem to 
have confidered the queftion, with that degree of at¬ 
tention which I think it demands. 

But before this can be done with exadtnefs, it will 
be necefiary to have the inclination of jupitu’s axis, 
with refpedt to his ecliptic, and the place of his equi¬ 
noxes determined by obfervation, neither of which 
I believe has yet been done with any degree of cer¬ 
tainty ; I lhall, therefore, proceed in this inquiry upon 
M. de la Lande’s hypothefis, that Jupiter’s axis is per¬ 
pendicular to his orbit j, and perhaps this luppofition is 
not fo far diftant from the truth, as to occafion any 
material error in the conclnfion. It may alio be re¬ 
marked, that in the general, equation given above, 

V and V exprefs the fine and cofine of the lemi- 
angle of the cone of Jupiter’s Ihadow, but this angle 
can never exceed 3’, and confequently we may very 

* Yui. CoanoiiT. des Mouy. Celeft, 1765, p. 177. 

fufely 
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fafely ufe the radius inftead of V wherever it 
occurs. 

By this means the general equation will become 

/ _ r 

r—d V = a/* 1 — ?>*, or which is the fame r —i V=x, 
therefore but by prop. IV. V = qr ~~% 

which, becaufe q is nearly equal to V, and q'v very 
fmall with refped to q A, will become V — — j 

therefore r -^ =2 r -^-, from which we fhall find 

a A 

v = - - ~~ — } and this equation is exactly the fame 
d 

with that which would arife from confidering the 
fun as a circular, and Jupiter as an elliptic plane, 
limited by one of his meridians, and always parallel 
to the diik of the fun j which fuppofition, the in*, 
menfe diftance of Jupiter from the fun renders very 
allowable. 

From this equation an eafy mechanical method 
may be derived of delineating the curve of the fha- 
dow, at any given diftance from Jupiter, for as k de¬ 
notes any femi-diametcr of the elliptic fedtion of Ju¬ 
piter’s body, it is manifeft, that the term ^ X k, will 

exprefs the correfponding femi-diameter of a fimilar 
ellipfis, whole axes are to thofe of Jupiter in the 

given ratio of A to d, and the term is wholly given: 

Therefore if arm (fig. 7.) be fuch an ellipfis, and 
there be duwa though its center M any number of 
femi-diametus Mo, M 4 Me, &c. meeting the cl- 

lipik 
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lipfis in a, b, c, &c. let a A, b B, c C, Sc c. be taken 
each equal to the given term —, and the points A,B,C, 

&c. will be in the required curve. 

It appears from confidering the nature of this 
curve, that it will have two cufps, one at each ex¬ 
tremity of its lelTer axis, which will approach to¬ 
ward each other, according as the diftance 3 is aug¬ 
mented ; jherefore, if the diftance of the ledtion of 
the fhadow, from Jupiter’s center, was taken, fuch 

that 3 = —, the leffer axis of the curve Would 

r 

then vanilh, and the cufps meet in the center, and 
thereby form two diftindt fhadows (as repiefented 
in fig. 8); in confequence of which, if a fatelles, 
revolved at that diftance, it might fuffer a double 
eclipfe, at the fame conjunction, which remarkable 
phenomenon may alio happen, at a lefs diftance 
from Jupiter, in fome circumftances. 

I fhail now £hew how the duration of an ecliple 
of a given fatelles may be determined independant 
of the equation of the curve; and this, perhaps, 
will be the more acceptable, as it will afford a prac¬ 
tical rule, which tpay be applied, in every pofition 
of Jupiter’s axis, with very little trouble. This may 
be done by the help of the following propolition. 

PROPOSITION VI. 

If a circle eD/G be defcribed about the conjugate 
axis Q D, of a given ellipfis ADBG, and a right 
line E F be drawn, making the given angle Far D, 

with 
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with the conjugate axis, and patting through the 
given point 7 tr taken therein, it is propofed to deter* 
mine the length of the fegments F/ E e, intercepted 
between the circumference of the circle, and the pe¬ 
rimeter of the ellipfis. 

From the point F, draw the right line F d parallel 
to the tranfverfe axis A B, meeting the conjugate 
GD in the point d, and the circle in c; draw the lines 
CF, C f Cc, and let cit be joined : Then by conics 
we (hail have, as CB: CD :: tang. FsrD : tang. 
Cit'd, and in the right lined triangle C ttc, it will be 
as Cr (CD): fin. Cttc ::Csr:fin. Qc%, whence 
the angle cCtt becomes known but as CD; CB :: 
tang, c C 7 T : tang. FCar j therefore FCw is known; 
from which taking away the given angle fC v, there 
remains the angle FC f; confequently all the angles, 
in the right lined triangle/CF, together with the fide 
C/(CD), are known: we fhall therefore have, in 
the right lined triangle, F / C, as fin. /F C: C f :: fin. 
/CF:/F, one of the required fegments, and by a 
fimilar operation, the other fegment E e will be found, 
whence as ef]& given, E F will become known. 

COROLLARY I. 

The required fegments F f, E e, will be found in 
the fame manner, when the given point v is not taken 
in one of the axes, but any where between j but in 
that cafe, the point where the line EF interfedts the 
conjugate axis, mutt be firft determined. 

COROLLARY II. 

If a perpendicular C« be let fall from C upon the 
line EF, the angle #Cn will be given, to which, 
Vol. LV1I. O . adding 
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adding FCtt (found above) the angle FC n will be 
known j hence we {hall have the following analogy 
for detei mining Fn : As tang. J C n: tang. FC« :f 
/ /Z I F 71 , 

Now let K/ 5 H (fig. xo.) reprefent the dilk of the 
fan, and eVJG that of Jupiter, confidered as a 
circle, whofe diametei is equal to his axis DG, draw 
N pn, the path of the fa tell es, making the given 
angle N/R, with a light light Rg dtawn parallel to 
the diameter DG, and let ab be the duiation of the 
eclipfe, and V the apex of the fliadow in this hypo- 
thefis j join X a, V B, and let the plane a Vb be pro¬ 
duced, till it meets the fun’s difle in K and k, it will 
then inteifedt the-dilk. of Jupiter in the line fire, and 
the lines VK, Vk, will alfo touch the circumference 
of the circle i?D/G, in the points e and j, draw the 
line SV, and it will be the axis of the fliadow, and 
confequentty will pafs through C and M, the centers 
of Jupiter, and the fedtion of the fliadow j join a M, 
bM ,/C, e C, and the triangles ab M, efC, will be 
fimilar to each other, and, therefore, ab M being 
wholly given, feC will likewife be known. Let 
ADBG be the elliptic fedtion of Jupiter’s body, and 
produce ^/ibodLW^s, tdlit m^ts the periphery 
of t&e^llipus the pomts E %na F, draw K.F, k E, 
and produce '^herh till they rheet with a b, produced 
both ways in N and », then will N n be the required 
duration of the eclipfe in the true fliadow: Now 
the triangles K/F, K«zN, being fittiilar, &S ate alfo 
the triangles keF, k bn, and the fegments F f, e'E„ 
being given by the preceding propofition, the re¬ 
quired fegments N a, bn , will alfo become known, 
for they will be to the former fegments in the given 
ratio of S M to S C. 

7 


It 
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It may be obferved, that this method is equally 
applicable, whether the axis of Jupiter is perpendi¬ 
cular to his orbit, or not ; for if it is not, we can 
eafily find by propofition I and II. the fpecies and 
pofition of that elliptic fedtion of Jupiter’s body, to 
which a right line connecting the centers^ of the fun 
and Jupiter is perpendicular ; and this being obtained 
every thing elfe will remain as before. 

As it would require more time, than I have to ipare 
at prefent, to enter into a particular inquiry concerning 
the alterations, which this irregularity in the lhadow 
will occafion, in the prefent theory of Jupiter’s fatel- 
lites, I fhall conclude with obferving, that the errors 
in the femi-durations of their eclipfes, arifing from 
this caufe, may fometimes amount to 20" in the 
firft; 50" in the fecond ; 2' 19" in the third; and 
ii' 14" in the fourth; which errors will, I believe, 
be deemed fufficiently large to merit the attention of 
aftronomers. 


G. Witchell. 


IV. An 



[ 44 ] 


Received September 24, 1766. 

IV. An Attempt to account for the uni - 
verfal Deluge , by Edward KLingj ff^[> °f 
Lincoln’s-Inn, F* R» S* 

Read Jan. 22. A FTER fo many conjectures as 
1767. have been already formed con¬ 

cerning the caufe o£ the univerfal deluge, it may 
perhaps appear both impertinent to attempt a new 
fclution, and alfo ufelefs, as theories formed on 
mere hypothefis are always uncertain, and little to be 
depended upon. But if we give them no more weight 
than they deferve, and, cenfidering them only as final! 
fteps towards the inveftigation of truth, do not defire 
any further afient to our conclufions than the proba¬ 
bility on which they are founded demands, even fuch. 
kind of enquiries may be of fervice, and open a door 
to new difcoveries. 

Where we cannot arrive at demonftration we muft 
be content with probability. Our defpair of attaining 
the one ought not to make us neglect the other. 
And with regard to this remarkable event, the 
univerfal deluge, every degree of probability, even 
the finalleft, that appears in an attempt to account for 
it pbilofophically, has its ufe j as it tends to remove 
thofe objections that are made to the truth of the fadt* 
by perfons who may not think the mere relation of it 
inure Mofaic writings a fufiicient proof of the reality 
of it; or who may be led, from the difficulty there 

appears 
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appears in accounting for fuch an event, to doubt of 
the authority of thole facred books* 

Many ingenious hypothefes have been already 
formed on this fubjed} but they all feem liable to 
mod: infuperable objections: and therefore I make no 
fcruple to venture another into the world, which 
appears to me free from fuch difficulties as they are 
involved in, and more Ample. I am willing, how¬ 
ever, it fhould fall to the ground, as foon as there 
appear any reafonable and weighty objections to it* 

I only with that the hints contained in this paper 
may be a means of leading fome perfon of greater 
abilities to a more perfect difcovery; and that it may 
always be remembered, that the foffil {hells found in 
all parts of the earth, are a fufficient proof of the 
truth of its having been at fome time or other entirely 
covered with water, however fallible any attempt to 
account for the deluge may be* 

Dr. Burnet, in his theory, has given fuch an. account 
©f the deluge, as Dr. Keill has fhown to be very 
improbable* and unphilofophical. He has firfl de- 
fcribed the primaeval earth fo as to diveft it of all 
beauty and elegance, and then has a {bribed the deluge 
tofuchcaufes, as are not only fomewhat inconfiftent 
with that part of his theory, wheie he fuppofes the 
earth to be well watered and moiftened with dew j 
but are alfo inefficient to account for the waters 
flowing over the tops of the mountains t fines on the 
breaking of his iqabginary fhell, it is impoffible to 

fippdfq of even on fu . cb a 

concufljon, ihjtWmw up high enough upon thofe 
parts that wer$ le&kugraitedj, lb a$4P cover the moun¬ 
tains that now fubW* 
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Mr. Whifton has called in the affiflance of another 
planetary body; and has fuppolcd the tail of a comet 
to be fo greatly condenfed as to afford a quantity of 
water fufficient for this purpole. But, befides the 
inconfiftency of this theory with that of gravitation, 
it is no lefs difficult, according to his hypothefis, to get 
rid of the water with which the earth was covered, 
than it is, according to others, to find a fufficient 
quantity. 

Mr. Ray has accounted for this amazing event, by 
fuppofing a change to have happened in the center of 
gravity of the earth. But how to find a C&ufe for fuch 
a change in the center of gravity, and for a reftoration 
of it to the fame place again, is more difficult, and the 
fuppofition of it'more inconfiftent with our philofb- 
phical ideas, than any other hypothefis whatever. 

Such have been fbme of the principal theories 
hitherto advanced, and far be it from me to prefume 
that mine may not in the end be found equally 
fallible j but it appears to me at prelent to be more 
plain and confident, and at the fame time is free from 
that great difficulty which has perplexed all the reft, 
and is indeed the moft important difficulty in the 
enquiry, that is, the accounting for a fufficient quantity 
of water. 

'We find in the Mofaic hiftory of the creation, that 
God at the firft created fea as well as land} and 
therefore have grounds to believe both from thence, 
and from the reafon of things, th^t^e was'as great a 
quantity of fea on the antediluuMuj$ft4> as there is 
now upon the earth in its prefeifftate. 

W6 jand alfo the whole furiaggof the earth to be 
undermined by fabterraneous nrdtf, which make their 

appearance 
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appearance in various places, in very formidable vol¬ 
canoes. This has been the cafe in Italy, and amongfl: 
the Azores, in Tartary, in Kamtfchatca, in South 
America, in Ireland, <n the i(lands of the Eaft Indies, 
and in other parts: and we have reafon to believe that 
thefe fubterraneous fires have made eruptions, not 
unfrequently, even in the bottom of the lea; as Mr. 
Mitchell has made appear in his excellent paper con¬ 
cerning the caufes of earthquakes'*. 

We have allb, in the Philofopbical Tranfadtions, 
an account of entire illands being raifed in the Archi¬ 
pelago, and likewife amongft the Azores, by fuch. 
fubterraneous fires •, and Mr. Ray, in his travels, 
mentions a mountain one hundred feet high, raifed 
by the earthquake in 1538, which alfo threw up fo 
much earth, ftones, and afhes, as quite filled up the 
Lacus Lucrinus :£. ___ 

To which may be added, that foilil fhells and other 
marine bodies are fo univerfally found in all parts of 
the prefent continents a^d iflands, as to amount 
almoft to a demonftration, that ail the now dry land 
was once covered with fea, and that for a confiderabje 
fpace of time, probably much longer than the conti¬ 
nuance of the deluge is related to have been. For 
though fuch a violent flux of waters might have 
thrown up fome fhells and marine bodies upon the 
hills and mountains, yet it could not have flung up 
fuch vaft quantities, not fo univerfally. The prodi¬ 
gious beds of fhells which we now find in all parts 

* Philof. Tranf. Vol. LI. part II. p. 566. 
t Philof. Tranf No 372, or Earbes’s Abr. vol. VI. part H. 
p. 203, and Jones’s Abr. 'vbl. V. part II. p. 196, 

% Ray’s Travels, old edhibn, p. 273- 


cannot 



t +8 3 

cannot well be accounted for, but by fuppofing the 
waters, in which thofe (hell-fi(h lived, to have covered 
the countries where they are now found, for a long 
time, and even for ages. 

The fuppofition therefore, which I am about to 
advance, founded on thefe fads, is this; that origi¬ 
nally Almighty God created this earth with fea and 
land nearly in the fame proportion as they now remain, 
and that it continued in that ftate for many ages, 
during which the bottom of the fea became covered 
with (hells, and various heterogeneous bodies; 
that from the firft of its creation there were alfo 
many fubterraneous fires found within the bowels of 
the earth; and that, at the appointed time, thefe 
fires burfting forth at once with great violence, under 
the fea *, raifed up the bottom of the ocean, fo as to 
pour out the waters over the face of what was before 
dry land, which by that means became fea, and has 
perhaps continued fo ever fince, as that which was 
before the flood the bottom of the fea, probably from 
that time has continued to be continent and dry 
land "f-. 

* Mr, Mitchell has (haven, in his paper on the caufes 
qf earthquakes, that foch fubterraneous fires are at all times very 
liable to make eruptions under the fea, and that when they do fo, 
the earthquakes confequent upon fuch eruptions are more exten¬ 
sive than any whatever, 

t I do not mean by this to infrauate that all that part of the 
globe which is now lea was dry land before the flood l or that the 
antediluvian ocean was merely of the extent of our prefent conti* 
nent- I apprehend, on the contrary, that there was always a 
greater proportion of water on the face of the earth than of 
continents and I would only be underflow! to mean, that all that 
which was dry land before the flood is now buried Under the 
fea, whilft that which was a part of the bottom of the antediluvian 

This 
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This hypothecs may perhaps be liable to great ob¬ 
jections ; but it is at leaft confiftent with what Mofes 
relates of the fountains of the great deep being broken 
up} and, without any perplexity or difficulty, accounts 
at once for a fufficient quantity of water to cover the 
tops of the higheft antediluvian mountains, even 
fuppofing they were left ftanding: though it is not 
improbable but that they might be thrown down by 
means of the fame earthquake, If they were left 
Handing, fomfi/of 'than might (on the retreabof the 
waters from their tops after the frrft concuffion) form 
fome of the iflands that now fubfift. 

I muft alfo add, that this hypothecs is perfectly 
confiftent with, and perhaps in fome meafure accounts 
for, that fingular pofition of the ftrata of coals,, ores, 
and various kinds of earths (mentioned in Mr. 
Mitchell’s paper), which are found always Hoping from 
mountainous countries, and higher grounds, toward? 
the bottom of the feaj fq that what, is neareft the 


where, fpeaking of Natolia and the eaftern countries 
in general, he fays, *t In no place -was it more 

«mhm if 

«* the beginning the bottom of tn» 

ipforms us, that the fame thing is evjderfti^tfot 

qo$»try of Valles ip South t. a^jKordeo.' 

ocean form? our pretty Uvi : fome part 

of the ocean vW wa both wth' and, m the 

prefent ftate of it, and coownpp to hpth. 43 

* UHoa’s, voyage to South America, vol. ,mff 

Yo^LVII. H tells 


forfoce of the eat dvir» mouptaips ead -high countries 
low ‘ /, 1 

It is,- J^#®*** 

obfervation of Dr. Haffelquift’s, in his travels, (p. 33 V 
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tells us, that the rocks in Egypt bear evident marks 
of having been wafhed by the tea *, 

Thefe are the reafbns which induce me to venture 
upon this fuppofition ; and now I will juft confider 
one or two objections, that appear to me amongft the 
mod material which may be made to what I have 
advanced. 

It may perhaps be faid, that we read f « of the 
« waters returning from off the earth, and of their 
et being abated at the end of the hundred and fifty 
“ days: and alfo, of the waters decreafing continually 
** till the jtenth month; and of the tbps of the 
“ mountains being then feen.” Arid it may be 
objected, that we ought ffom thence to conclude, that 
the waters of the - <jpta|eV facing covered what Was 
before dry ground, 'afterwards retreated, and left the 
very fame hills 'and land dry again. 

« Bat this hbndufion is by no means neceflkry; few 
afl Ithdt can- bte inferred from what we find in Genefis 
concerning the decreafe of the waters, is, that they 
gradually fubfided from off the face of what is noW 
continent and dry land, as of courfe they would do on 
the elevation of it, agreeable to the foregoing hypo- 
teefiw 

fEtt. *#8 ttien g^e %• rational and 
eaiyetecotibf hMw all the water came to drain off the 
ground,: and % leavb it dry fo food as is recorded j 
Which otheMblM 

hiftory very perplexing. 1&S rS' tftMiW&v (hat fitch a 
wident earthquake, or burfting forth of the fubter- 
js is here fuppofed to 'have, faffed the 

* Norfetf'ayteetrfs, vt>l- II. p. 2i. 
f Genefis, cb.'stfaJ. '3— -g. 


bottom 
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bottom of the then fea (the prefent continents), at 
once as high or higher than what w rt s before dry land, 
maft in a very fhort time have drowned and over¬ 
whelmed the antediluvian earth, by pouring out the 
waters upon it 5 and it is alfo evident, that for fome 
time the bottom of the fea, fo raifed, would continue 
covered with the waters, which, till the vaft agitation 
into which they were flung fubfided, would continue 
flowing backwards and forwards. But, by degrees, 
and- very eajfily within the time mentioned in Scrip¬ 
ture, the water would drain off from all the higher 
parts, and leave the new land quite dry, and in the 
ftate we now find it, with flrata of fhells, and fand-, 
and ftones, and other bodies, lying juft as the fea had 
by accident many ages before placed them. Whereas, 
were the deluge occafioned only by an addition of 
water fufficient to raife ,the furface of the fea higher 
than the land and mountains, in that cafe, it is im- 
poflible to imagine any means, at all confident with 
the courfe and laws, of nature, by which fuch an 
immenfe body of water, could be. evaporated or con¬ 
veyed frway jn fpfhqrt a, fjaace of time. And beftdes, 
in that cafe, the fheflC&e. flung npon the land by the 
concuflion of the waters, and fubfiding there within fo 
fljort a fpace of time, would rather be found lying 
according .to their fpepific gravities: a fa<ft which Dr. 
Woodward fupj&ofed Pertain, but which is by no 
means true. Nor indeed, according to the cobjearcres 
herqadvanced, is it at all neceffary that it fhooW be fo. 
For, as'l imagine die fhells and other .marine bodies, 
which are now fopnd o*i variant jtewfis 0 %the dry land, 
to have been placed tham^aduallf daring a fucceflion 
of ages, whilft it wis the bottom of the fea 5. it will 
* H 2 follow. 




follow, that they muft be found juft as the lea, by its 
waitings and motion, laid them j which would of 
courfe firlh walh many of them together, and then 
walh gravel, or fand, or clay, or other fubftances over 
them; after which, more Ihells or other bodies would 
Be depofited, and then more ftones or gravel, &c. 
according to the nature of the foil. In Ihort, what** 
ever was ipecifically heavier than water, would (after 
its removal by any agitation) foon fublide, and remain 
fixed, whether the fubftances underneath it were 
Ipecifically heavier than itfelf or no: it is fufficient 
that they were but all fpecifically heavier than the 
water. 

We find to this day great changes are continually 
making, within the memory of man, both on the 
face of the earth, in the Ihores, and in the bottom of 
the lea, even in thpfe fmall parts of it that we are 
acquainted with; and fuch changes mttft alfo have 
.happened before the flood, and might very probably 
produce that fituation of Ihells, Sec. fo different from 
what might be expected from their fpecific weights. 

Another objedtion may perhaps be made by laying, 
if all the antediluvian earth was at once overwhelmed, 


freLpfcwrfe »U. its plant* with ifo wbasoae same it to 

Ww fo foto covered with 
vegetables and herbage of all kinds ? To this I 
anfwer, in the firft place, that the difficulty is juft the 
fame, whether we luppofc the bottom oi the antedi- 
Juvian fea to be the prefeflt COhnrMmts, or whether we 
fappofe the face of the earth to have remained the very 
fince, by the waters of the deluge, all plants, 
tn»k aftd vegetables, muft in both cafes equally have 
been ddfobyed; and nothing could well remain, 


except 
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except feme of their Ihoots and feeds j which might 
juft as well take root on the new continent, on the 
fubfidingof the waters, as on the old. And in the 
next place, I anfwer, that there are not a fewinftances 
(as is fhown in Stillingfleet’s traits *) of barren rocks 
and plains becoming by degrees well covered with 
verdure, though very remote from any places that 
might apparently furnifh feeds. They have firft 
borne a kind of mofs, and afterwards other plants of an 
higher order (the feeds being brought there by 
accident, an'd by the various and admirable means of 
conveyance, which the Creator has given them), till 
at laft they have been covered with rich verdure. To 
which may be added a very extraordinary fait, now 
well known, namely, that if a piece of ground which 
has fjot been cultivated be turned up, and the clods 
Ioofened, it will very foon produce a variety of plants, 
fome of which were never known to grow there 
before. We find that one acorn is fufficient to pro¬ 
duce a foreft, and it is by no means to be fuppofed 
(let the deluge have happened how it would) that, 
immediately after ft, the earth was as well efeiatthed 
with verdure, as it has become fittce. Probably it was 
for a time in general very barren, except fuch parts as 
Noah and his fons cultivated, with feeds which they 
had preserved in the ark. 

As to die leaf which the dove brought in -f, that 
might be found on fome plant which had taken frefti 
root immediately on the fubfiding of the waters, or it 

* Stillingfleet’s Tra£te, p. 78, and alfoJ>. 4# * hete an uiftance 
is produced muds to the pwp©fe*tfma*fcee becoming by degrees 
fine meadows. 

f Genefis, ch, viii. v. i u 


is 
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is not impoffible but the top of fome antediluvian 
mountain, having been but llightly covered, might on 
the ceafing of the firfl concuffion (as i before obferved) 
remain in the ftate of an illand, elevated above the 
furface of the fea. 

I apprehend, no objedtion of any weight can ante 
from the defcription of paradife in Scripture, nor from 
its being faid that the ark refted on the mountains of 
Ararat: fince, whether the continent was changed or 
no, there is no place now remaining that anfwers the 
defcription of the former j nor is there any thing laid 
about the latter, that fhouldj lead us to* conQlytde there 
ever was fuch a mountain as Ararat before the Hood. 

But, leaving thefe objections from the words of 
Scripture, and the hiftory of the deluge j another 
may perhaps arife, from this circumftance, thatfhells 
are found in various parts of the earth, whicfi are 
evidently not the fhells peculiar to the feas adjoining, 
but liich as belong to a different climate. This fad 
at firft certainly feems to contradict what t have 
advanced: and yet, when well confidered, it will 
perhaps rather be found to confirm my hypothelis. 
For let any one but look on a terrefliial globe, and 
he will inftaptly lee, that the prefect continents are 
evidently t&maW as me prefcnt leas ; 

and therefoife, foddgn the mens found in many places 
of the earth are not found in the neighbouring parts 
of the ocean j jret, when tbofe parts ofjthe ear|| were 
ocean, they might hafvfelfed a very pfoner cShpate and 
iituation there. Thus, for inftanqe, We may obferve 
tbat foe Mediterranean is in a more leathern climate 
neighbouring continent of Europe, and in a 
more ndrmem climate than that of Africa. And? the 

whole 
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whole continent of Afia is in a climate much more 
northein, than the neighbouring Indian ocean. 

But, if this folution of the difficulty is not thought 
fufficient, it may be added, that fo gieat a con- 
cuffion, and fuch a change in the figure of the earth, 
as muft have happened iiom the fubterraneous fires 
elevating fo many parts higher than they were be¬ 
fore, might poffibly affedt the gravitation of the 
parts of the globe of the earth, and caufe it to re¬ 
volve routid a different axis after the flood ; whence 
there would undoubtedly arife a change of climate 
in all parts, fufficient to account for the prefent fitu- 
ation of fhells, in places fo foreign to the climates 
where fhell fifh of the fame fpecies are now found. 
And as I have before obferved with regard to feeds, 
fo it may alfo be obferved with regard to fhell fifh, 
that the conveyance of a very few of each fort (by 
the flux of water) to the beds proper for them. 
Would be fufficient to preferve all the variotis kinds, 
and to catife them now to be found in fuch numbers, 
in thofe parts of the ocean that are belt adapted to 
eabh pAfc&lfar dfefs. ** 

Another thing proper to he taken notice of, is the 
horns and bones of terreftrial animals being found in 
the earth, together with foffil fhells j which feems 
to bdfttradidr the fuppofition of the prefent conti¬ 
nents HaVihg befefT originally 4he bottom of the fda. 
But with regard to this, I muft beg leave to obferve, 
that probably fome of thofe bones have been depo- 
fited mere fince the flood, and have beeto covered by 
an addition of earth, as has hat^ened alfo to fome 
of the trees and woods that 1 were cut down in this 
ifland by the Romans. And, as to the reft, it cannot 
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be fuppofed, but that on the firft great eruption, 
which poured the waters of the ocean upon the dry 
land, there muft have been a violent agitation for 
fome time, by their flowing backward and forward j 
during which interval, the bodies of many terreftual 
animals (floating on the water) would.be wafhed to 
different parts of the new-railed continent, and be 
left there as the water fubfided. 

Some little objection perhaps may arife, from its 
being obferved, that the fea at prefent covers a much 
greater part of the globe than the dry land does. 

But I apprehend this wis alfo the cafe before the 
flood; and it may eafily be conceived, that fome 
part of the bottom of the antediluvian. ocean 
might be flung in the manner fuppofed in this 
paper, and not the whole; and that the bottom of 
the prefent ocean confifts not only of what was before 
the flood dry land, but alfo of fome part of what 
■Was, eypn from the beginning, the bottom of the 
fea. 

I will therefore only juft add, that probably the 
lame fubterraneous fires (which originally railed the 
continents aijd xflands that now appear, and have 
a?<$r fin^e b©&* majftwg wept dpttgea 3h tit#? bowels 
of me ’earik, M tom. tremendous earth- 

^uaKesj%hich nave happened from time to time) may 
in the end break forth with redoubled violence, and 
dellroy it, ^ ^< 4 Pr 

\li may not be araift to afe, »<xwSni>adai»of the 
l^^oing hypothefis, that the hods of fheHs, difco- 
v3^;a*,,^baik pits, gravel pits, and other p|fOEs, 
con lift one or two, qc at % ^ery 
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few different forts in each particular place, as they 
would of courfe do upon a fuppofition that thofe re- 
fpedtive beds were formerly at the bottom of the fea, 
in the feveral places where thofe different kind of fhell 
fifh lived and bred ; and that they were from thence* 
together with the bottom of the antediluvian ocean, 
raifed up by the force of fubterranean fires: for we 
may obferve in the prefent feas, that one fpecies of 
fhell fifh take up their habitation in one place, whilfi: 
thofe of a different fpecies are found in fbme other; 
and that numbers of the fame kind, as for inftance 
cockles, or oyfters, are generally found on the fame 
banks. The prefent appearance of foflil fhells, there¬ 
fore, does at leaft in this refpea: feera confiftent with 
the conjectures here advanced : whereas, upon a fup¬ 
pofition that thefe foffil fhells were carried to their re- 
fpedtive places, at the time of the flood, merely by 
the torrent of water that then flowed to and fro, 
they ought rather to be found mixed promifcuoufly 
together * and not thofe of one fpecies in one place * 
and thofe of a different fpeaes in another. And I 
beg leave here to mention* that, fince the writing of 
the foregoing paper, 1 find an hypothefis fomewhat 
fimilar to what is here advanced was adopted by 
Lazzaro Moro, a Venetian author, who aflerts that 
the continents were originally raifed by fubterranean 
fires; but he confiders this merely as the caufe of 
their firft and original formation, and not as having 
occafioned the deluge, nor as having happened at 
that time. 
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Received September 24, 1766. 

V. An Attempt to account for the formation 
of Spars and Cryftals . By Edward King, 
Efquire^ of Lincoln’s Inn, F . R* S. 

Read Jan. ag.T N all our enquiries concerning' the 
*7®?* works of the Supreme Being, aud¬ 

io our endeavours to inveftigate the fecondary caufes 
by which the various phenomena of nature are ef¬ 
fected, we certainly cannot be too cautious and cir- 
cumfpeCt. Our compreheniion of things is at beft 
very imperfeCt j and we may eafily be Jed, by too 
hafty a view, to draw falfe conclufions. It there¬ 
fore becomes us to be very modeft, and to endeavour 
to go upon fure grounds, before we indulge any hy- 
pothefis whatever. But if we obferve this rule, wo 
cannot carry our fearches or conjectures too far, fincc 
the refult of them will often be the difcovery of 
what may be ufeful to mankind, and will almoft al¬ 
ways increafe our knowledge in fome degree, and be 
a means of railing in our minds more noble and ex¬ 
alted ideas of the Almighty Creator of all things. 

This confideration encourages me to fling together 
the following conjectures, with regard, to the pro¬ 
duction of thofe beautiful and tranfparent fubftances, 
which go by the name of fpars, cryftals, and jewels ; 
but I would not venture to confider them as amount¬ 
ing to any thing more than queries. 


I was 



C 59 ] 

I was firft led to entertain thefe thoughts, by ob- 
ferving the nature of Briftol ftones, and the various 
ftates in which they appear ; and was encouraged to 
think they might have fome little weight, by ob- 
ferving alfo the nature of fpars, and of thofe ftony 
concretions found in large caverns. I fhall, there¬ 
fore, firft: mention the obfervations I made, and then 
draw my conclufions. 

1. And in the firft place, it is known, that 
the Briftol ftones grow within the hollow cavity 
of feme other rough ftone; and that the fubftance 
of the external ftone is porous, and frequently fo 
ftrongly impregnated with cryftalline corpufcles, that 
they glitter amongft the earthy particles, when held 
up to the light. 

2. In the next place, it is to be obferved, that, 
wherever there is a hollow cavity in thefe kind of 
ftones, the infide is almoft always lined with fuch 
Alining fubftances, either in a perfedt or imperfedt 
ftate. 

3. We find the Briftol ftones appear in feveral dif¬ 
ferent ftates; for in fome places of the cavity, where 
the cryftallization is not completed, they are of a 
dufky red, without any tranfparency j in others they 
appear of a dirty yellow ■, and in others white; and 
at laft tranfparent. 

4. As to the fpars and cryftals formed even in 
flints, and other hard bodies; 1 think they are gene¬ 
rally obferved in fuch as have evidently been at one 
time or other in a foft ftate, and lay in or near moift 
places ftrongly impregnated with faline particles of 
fome kind or other; or elfe they are found in bodies 
wherein fome faline and moift fubftances have fbr- 

I 2 meriy 
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merly been indofed, and prevented from evaporating; 
of which kind are the (pars found in foflu fhtllb* 
wherein the bodies of the fhell filh have perhaps 

kin and perifhed. _ 

r. We obferve, not only m the lmall cavi¬ 
ties of Hones, but alfo in large caverns, fuch as 
thofe in the Peak in Derby (hire, Okeyhole in So- 
merfetlhire, and the famous grotto in the Greek 
ifland of Antiparos, and in ihort wherever moifture 
defeends through the earth to a void fpace, and Hops 
upon the inward furface, that it there forms cryftals, 
or fpars, or ftony concretions of fome fort or other j 
of which fome are fo very imperfect, as to have only 
the appearance of rude heaps of petrified matter, with¬ 
out any regular form, which chiefly happens where 
there is much moifture, and where it defeends, or 
foaks through pores fo large as to carry many earthy 
particles with it. 

6. To all which I muft add, that Sir Ifiac Newton 
has made it appear, that the tranfparency of bodies is 
occaiioned by the minutenefs of their pores, and the 
opacity of them by the Li/gen eft of the pores, in 
which the rays of light being reflected from fide to 
fide are loft, and prevented from palling through} 
whence it is, that paper becomes tranfpar^nt by being 
oiled, and the oculus mundi Hone by being fouked 
in water. 

Thefe are the principal obfervations on which I 
found my conjectures; and from hence I am induced 
to conclude, that all thele above-mentioned fubftanccs, 
are formed by means of fhofe cryftalline (perhaps 
faline) corpufcles with which the furrounding earth or 
porous ftones abound, and which probably are 

diffufed 
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diffufed throughout the whole globe, and mixed in 
fome degree with ftratas. Thefe fmall particles, 

I apprehend, are carried along gradually, by the 
moifture, or vapors, which foak through the pores, 
till they come to fome cavity, and there, being flopped 
by the difconiinuance of the earthy or ftony fubftance 
from proceeding any further, they colleCt together 
in drops, and as they dry and harden, do of courfe, by 
their mutual attraction, form themfelves into cryflal- 
line figures j and as the pores are more and more 
filled up, by the acceffion of more corpufcles, or by 
their mutual attraction which draws them clofer 
together, they become more and more tranfparent. 
Some, however, of the bodies thus formed never have 
any tranfparency at all, being mixed with too many 
earthy or ftony particles, or other heterogeneous 
matter, and have fometimes fo much of that as not to 
be able to put on any regular form, but only to petrify 
in a confufed heap; the earthy or ftony particles pre¬ 
venting the cryftalline or faline particles from forming 
themfelves, by their mutual attraction, into regular 
figures j and there being perhaps but few of the true 
cryftalline corpufcles mixed with them. This feems 
to be the cafe with many of the ftony concretions in 
large caverns : and perhaps, from a fmall mixture of 
thefe fame heterogeneous particles it is, that fpars are 
inferior to cryftals, and alfo differ from one another. 
Mr. Platt, in the Philofophical TranfaCtions, VoLLIV. 
p. 41. has obferved, that fpar feems to be nothing but 
cryftal debafed by a calcareous earth. 

I cannot help fufpeCting, that what I have called 
cryftalline corpufcles are in reality a kind of falts j I 
will beg leave, therefore, to call them hereafter by 
r that 
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that name; and will juft endeavour to illuftrate what 
I have faid more particularly by theinftance of Briftol 
ftones. In their firft ftate, thcfe arc of a dirty red, or 
i’ome other dufky color; but afterwards, as more falts, 
or cryftaliine corpufcles, are added, by the defeent of 
moifture, or the pafiage of more vapor, they begin 
to be more compact; and then, the pores becoming 
fmaller, they approach nearer to tranfparency, and put 
on a yellow or whitifh color; and at laft, receiving 
a further addition of falts, and having the com¬ 
ponent particles drawn ftill clofer together by their 
mutual attraction, they become ftill harder and more 
tranfparent, till they acquire, by a length of years, 
their greateft degree of perfection. 

As to the Briftol ftones being found of fuch 
different lizes; I am induced to think they grow 
larger or continue fmail, only by the accident of the 
moifture bringing falts to them fafter or flower; for 
had they any other regular method of growing, I 
think they ought never to be found in their moft 
perfedt ftate, till they had firft acquired their full 
bulk; whereas, on the contrary, they are found in 
their greateft degree of perfection of all fizes. 

1 thereforeimigine, that, till the outfide furface is 
hardened, whatever addition of falts is made will 
increafe the bulk of the ftone; but that, after the 
outward furface is once hardened, the addition of falts 
then only helps to bring it to its moft perfcCl tranf¬ 
parent ftate; and therefore, that when the flow of 
moifture or vapor, and conlequently the addition of 
falts, is very quick, there (the outward furfaces not 
having time to harden till a confiderable quantity of 
falts are accumulated together) the ftone, will grow 
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largej but where the flow of moifture is flow, there 
(the outfide furftces, and indeed the whole mafs, 
becoming haid before a frelh fupply of falts is added) 
the ftones will be fmall. And again, where the 
moifture and falts pafs through large pores, there the 
cryftal, or fpar, or other concretion, will be very 
imperfeft, being mixed with much heterogeneous 
matter j but where the moifture, and cryftallizing 
particles, or falts, defcend though very minute pores, 
there the falts will be moft unmixed and pure, and 
the cryftal or ftone will be of the moft tranfparent 
kind. In fhort, I cannot but look upon the largeft 
caverns in the earth, and the fmalleft cavities in ftone, 
as producing fimilar effects, and therefore confider 
them in the fame light. 

In thefe conclufions I may perhaps be miftaken > 
but they are at leaft confiftent with the obfervations 
we make: for wherever there are cavities in the earth, 
or in ftones,into which moifture can any way defcend, 
we almoft always find thefe kind of cryftallizations 
and concretions; and the more plentiful the moifture 
is, and the more porous the ftrata of earth or ftones 
are through which it pafles, the larger the concretions 
are, and the more remote from a tranfparent flare j as 
appears in tliofe great caverns in the Peak, and in 
Somerfetfhire, &c, Whereas, on the contrary, the 
harder and left porous the fubftance is through which 
the moifture paffes, the more tranfparent are the 
ftones formed by it, as in the cafe of Briftol ftones, and 
of fome of tliofe beautiful fpars adjoining to veins of 
ore. 

Whether all kind of ftones may not be formed in 
fomewhat the fame manner, by the water carrying 

the 
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the ftony particles to the fame place, and their col¬ 
lecting there together, by their mutual attraction, I 
leave to others to determine j but I am much per- 
fuaded, that this may probably be the manner of the 
production of fpars and cryftals : and perhaps jewels, 
or precious ftones, "may grow juft in the fame way; 
and owe their perfection folely to their being compofed 
of ftill more minute falts, and more flowlyj whence 
we may conjecture, why it is fo rare to find large 
diamonds. I have obferved fome of the Briftol ftones 
to have a fine purple appearance, like an amethyftj 
and it is well known, that feveral forts of fpars are of 
various beautiful colors, by means of a mixture of 
mineral particles, in which they have a diftant re- 
femblance of jewels j and indeed they feem to be 
very analogous to them in many refpeCts. 

After all, however, I am fenfible that what I have 
advanced deferves not to be confidered as any thing 
more than mere guefs. I know that a confirmation of 
the truth of thefe conjectures muft depend upon ex¬ 
periments, which I have it not in my power to make: 
and I can only conclude with wilhing, that lome gen¬ 
tlemen, converfant in chemiftry, may fome time or 
other attempt to analyze thefe bodies, and to fee 
whether they really are compofed of what may pro¬ 
perly be called falts, and of what kind. 

It is much to be lamented, that, in enquiries into 
'the nature of foffils, there have not been more che¬ 
mical experiments made. 


VI. Experiment 
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Received O&ober io, 1 766 . 

VI. Experiments ^ith Camphire , by Mr. 
Alexander, Surgeon in Edinburgh. 

Read Jan. 29, A S medical authors have differed fo 

1767. widely in their opinions concerning 

the'nature and effects of camphire, one part of them 
pofitively affirming that it heats, and another aflerring 
with the fame confidence that it cools the body; I 
made the following experiments with it, in order, if 
poffible, to have cleared up the difficulty. 

If camphire was a heater, I concluded it would 
raife my pulfe, and augment my natural heat; and 
therefore, previous to my taking it, I counted the 
number of pulfations in a minute, which were fixty- 
eight, and found that, in the fpace of five minutes, the 
mercury in Fahrenheit’s thermometer arole eighteen 
degrees by the heat of my ftomach *. 

Having thus found the ftate of my pulfe, and of 
my natural heat i I took 9 j of camphire in a little of 
the pulp of tamarinds 3 and twenty minutes afterwards 
applied the thermometer to my ftomach: the mercury, 
in the fpace of five minutes, arofe exadtly eighteen 
degrees, as it had done before taking the dofe, but my 
pulfe beat only fixty-fix, which was two ftrokes lefs. 

Three quarters of an hour after I had taken the 
camphire, I applied the thermometer again 5 in the 

* The thermometer was applied to the pit of my ftomach. 
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fame fpace of time, the mercury arofe exactly the fame 
as in the laft trial, but my pulfe beat only fixty-five 
which was one ftroke lefs, and three fewer than it 
had done before I took the camphire. 

The next day, having found that the mercury arofe 
nineteen degrees in five minutes, by the heat of my 
ftomach j and that my pulfe beat feventy-feven in a 
minute, I took Bij of camphire in a little of the fy- 
rup of pale roles: immediately after fwallowing it, I 
felt a fenfation in my mouth fomething fimilar to that 
occafioned by ftrong peppermint-water, but much 
more difagreeable ; ten minutes after I had taken it I 
applied the thermometer to my ftomach ; in five mi¬ 
nutes the mercury arofe eighteen degrees, which was- 
one degree lefs than it had done before I had taken 
it. My pulfe now beat only feventy, whereas before I 
took the dole it had beat feventy-feven: five and 
twenty minutes after I had taken it, I applied the 
thermometer again, and the mercury arofe the fame 
as at the laft trial, but my pulfe had increafed from 
feventy to feventy-feven, the exadfc number which 
it had beat before I took the camphire : fbon after 
this, my head grew fo very giddy that it was with 
great difficulty I could walk through tjbe roonj. 
In tins condition! I had an inclination to breathe 
the fre£h air, opened the window and looked over 
into the ftreet, where every thing appeared to me 
in the utmofl tumult and confufion j feeling myfelf 
in danger of tumbling from any ftafion, I fhnt.the 
window and daggered from it to bed, threw myfelf 
down ppon it, and having a book with me, ende_a- 
voured to read, but had no diftindt idea of any one 
fentence, and far lefs could I connect, two.or more pf 
them together fo as to comprehend the meattirg of the 

author: 



author: not being able to amufe myfelf by reading, 
I arofe, to fee whether I could walk any better, but, to 
my great mortification, found that I was more giddy 
and could hardly walk at all. I then returned to the 
bed, and feeling myfelf thirfty, called for feme mutton 
broth; it being dinner "time, the fervant, inftead 
of bringing the broth, covered the table as ufual, not 
knowing that I was any way difordered. ^ Seeing the 
dinner on the table, I got out of bed again, and with 
no fmall reluctance, fwallowed down a plate-ful of the 
broth, but could neither tafte bread nor meat, on ac- 
count of a naufea, which howevever was not accompa¬ 
nied with any inclination to vomit. 

I now ftaggered again to the bed, and took up the 
book I had left there, with a defign to divert the 
attention of my mind into fome other channel than 
that into which the prefent confufion of my ideas had 
hurried me: at this time,felf-prefervationfuggefted to 
me the expediency of taking a vomit; but as I felt very 
little pain, and was not apprehenfive of much danger, 
I refolved not to fpoil the fuccefs of my experiment 
by evacuating the camphire before I fhould difeover 
what its efFefts would be. Hitherto, amid a tumult of 
indigefted ideas, I had retained fbme degree of fenfi- 
bility; but now there arofe fuch a noife in my ears, 
the confufion and giddinefs of my head increafed fo 
much, that all confcioufnefs of what was prefent, as 
well as memory of what was paft, were foon entirely 
obliterated, fo that whether I endeavoured to read in 
the book I had taken up, or what elfe I did, I 
know not 

Fortunately, at this junfhire, one of my young 
gentlemen came into the room, who told me, after I 
K 2 recovered, 
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recovered, that I defired him to fhut the win¬ 
dows, and threw myfelf backward on the bed, where 
I lay a few minutes very quiet, after which, in a fort 
of frenzy, I ftarted up and fat upon the fide of it, 
made fome efforts to vomit, but evacuated nothing; 
that 1 then threw myfelf back again, fell into ftrong 
convulfions, foamed at the mouth, fhrieked with 
great violence, flared dreadfully at, and endeavoured to 
grafp and tear every thing around me. This outrage¬ 
ous fit was fucceeded by a calm, fomething fimilar to 
fainting, during which time a relation was fent for, 
who came between three and four o’clock j when he 
fpoketo me, I awaked, as I thought, from fleep, and 
knew him, though almofl intirely infenfible to every 
other objedt. Soon after, came Dr. Cullen, who had 
been fent for alfo; when he had felt my pulfe, which 
beat one hundred in a minute, he ordered me to be 
blooded j but as it is probable that natural antipathies 
will remain when every other fonfation is nearly loft, I 
obftinately refuted to undergo this operation, on ac¬ 
count of an unfuperable averfion I have to it. All this 
time, no perfon knew any thing of my having taken 
the camphire, nor did I reeolledt any thing of it my¬ 
felf; and though I was recovered fo much from the 
fit I have juft now defcribed, as to know every one 
about me, I neither knew where I was, nor what I did. 

As I felt a very uncommon fenfation of heat, 
I got violently out of the bed, and threw myfelf 
on the floor, the coolnefs of which was very agreeable 
to me; upon which fome cold water was brought, and 
my hands and face bathed in it; this proved ftill more 
agreeable, and in fome degree quieted a tremor which 
had feized on every part of my body. At this time. 
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Dr. Monrp, junior, who had alfo been fent for, came 
to my affiftance. As I could give him no account 
of the caufe of my illnefs; while he was walking 
through the room, he accidentally caff his eyes on a 
paper I had left on the table, containing the relation 
of my having taken the camphire, and its effedts 
upon me, fo long as I had been able to mark them. 
Upon this difcovery,he immediately ordered me warm 
water; of which having drank pretty plentifully, I 
foon vomited, and, though more than thiee hours 
had palled, fince I had taken the camphire, a great 
deal of it was evacuated in an undiflolved ftate. 

While I was holding my head over the bafon into 
which I was vomiting, the fmell of the camphire 
arofe very ftrong, and firft made me recoiled! that I 
had taken it, though I could give no diftindt account 
of the time when, or manner how. I now, by the 
Dodtor’s order, drank the juice of two or three le¬ 
mons and oranges, but was not fenfibie of any be¬ 
nefit from them. I mentioned before, that I had 
not only loft all remembrance of my paft adfions, 
but alfo the knowledge of almoft every prefent ob- 
jedt; but I now began, in fome degree, _ to recover 
both; though in a manner fo extraordinary, as 1 
cannot poflibly defcribe, fo as to give a clear idea of 
it. Among the firft things I recolledted, was, 
that I had that day vifited feveral patients; but I 
could neither difcover their difeafes, names, number, 
nor any other circumftance relating to them. I 
could likewife recoiled!, that I had formerly known 
a great many things, of which I was become intirely 
ignorant, but could not fall on any method of re¬ 
covering that knowledge which I had loft. A per- 
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fbn who has loft his fenies by liquor, as fboti as he 
recovers, is perfectly well acquainted with every 
thing he knew before: but the cafe was very different 
with me, for the furniture of my room, and almoft 
every other objedt on which I caft my eyes, ap¬ 
peared as ftrange, and new to me, as if I had only 
that moment begun my exiftence j and though I 
could remember the name of any thing when I 
looked at it, yet it was not without inveftigating its 
nature, that I could difcover its ufe. 

I had been put to bed when I vomited, and I 
know not whether it was owing to it, or the 
camphire, but I had now a fevere head-acb, which 
difturbed me not a little all the evening. Betweeri 
five and fix o’clock I arofe, and drank a bowl of 
tea, and the diluted juice of fome more lemons and 
oranges. The giddinefs in my head, finging in my 
ears, exceflive heat and tremor, which I had felt fb 
feverely before, were now confiderably abated, 
though far from being intirely gone off. About 
leven o’clock, I had another vifit from Dr. Monro, 
who, upon numbering my pulfations, found they 
were now reduced from one hundred to eighty j in a 
minute after this, the thermometer was applied to my 
ftomach, and in half an hour the mercury arofe two 
degrees above blood-warm; it was then removed 
from my ftomach to the Doctor’s, and the mercury 
fell more than one degree. 

Between eight and nine o’clock, though I was 
confiderably better, I ftill felt an uneafinefs of body, 
and a confufion of mind, which it is impoflible to 
defcribe; on account of which, I went to bed, and 
very foon fell into a calm and foft repofe, which 

continued, 
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continued, without any interruption, till next morn¬ 
ing. When I awaked, I found my head-ach quite 
gone, though a fmall degree of the confufion in it 
ftill remained. Upon going to ftool that morning, I 
was extremely coftive, though I had not been fo 
before, nor continued to be fo after. All that day 
I felt a great forenefs, and rigidity over my whole 
body, as if I had caught cold, or undergone fome 
fevere exercife; the next day I was fomething better, 
and the day following quite recovered. 

As the foregoing experiments had not fully fatis- 
fied me, whether camphire adted as a heater or 
cooler on the body, I refolved to try if it would give 
any additional heat or cold to fluids, in which it was 
diffolved j but, after repeated trials, I found that it 
never altered the natural heat of fpirits, or oils, in 
whatever degree they were impregnated with it. 

The firft dofe I took was a moderate one, and ap¬ 
peared to have adted as a cooler; but the next, if 
there is any trufting to the fenfations occafioned by 
it, or to the increaled celerity of the blood, certainly 
mpft have heated to a very great degree. 


VII. A 
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VII, A Defcripion of a very remarkable 
aquatkk InfeB , found in a Ditch of 
fan ding Water near Norwich, in the 
Spring of the Year , 1762. By Edward 
King, Ffquire , of Lincoln’s-Inn, F. R. S * 

ReadFeb. 5,r"|“^AB. IV. A is the female, and B 
I?67 ' X the male, both reprefented on their 
backs, in the pofture in which they ufually fwim; 
a , a , are a number of fmall tranfparent, fringed, 
fins, placed parallel, and contiguous to each other. 
They are almoft always in a waving motion, and 
the animalcules feem to keep themfelves fufpended, 
at different heights, in the water, by means of 
them; for on their ceafing to move they fink to 
the bottom : d is one of thofe fins belonging to 
the female feen in front, and h is one of thofe 
belonging to the male, in which there is a very 
remarkable difference: c is the head of the female; 
and g is the head of the male; diflinguifhed by three 
projecting fubftances like horns, or tufks which are 
marked k in figure B j one of the long ones on 
the fide is drawn feparate at e , and the crooked one 
in the middle at f-, this laft probably ferves as a kind 
of trunk, and the former may be of fervice' to catch 
their prey, whatever it is; i is a very lingular pro¬ 
jecting fubftance in the male, and may, perhaps, con¬ 
tain the parts of generation j and b is the ovarium of 
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the female, in which (it being quite tranfparent) 
the ova, or fpawn, are very vifible, and may be 
feen, from time to time, to change their places, and 
to have a kind of circulation. 

C is a view of the female, placed on its back, in 
order to fihew the pofition of the fins, and their ap¬ 
pearance when one looks down upon the infedt; and 
D is the male, placed with his back uppermoft, in the 
pofture In which hefometimes lies ftill at the bottom of 
the water. Laftly, b is the tail magnified in a micfo- 
fcope, fhowing the hairs which grow on both fides 
out of it; but as the animalcule did not lie ftill long 
enough in the water, I could not view it with a 
glafs fo exactly as I wifhed to do, and, therefore, 
am not fure of the accuracy of the drawing of this 
part} all the other parts I have drawn as carefully as 
I was able, and they are about the natural fize. 

In thefe infedts, befides their form, feveral parti¬ 
culars are very remarkable, i. Their bodies are in- 
tirely tranfparent, and moftly of a yellowifh hue, 
except towards the tail, and part of the ovarium, 
where the color is reddiih; and, through a long vef- 
fel, which reaches almoft the whole way, from the 
head to the tail, fomewhat of a circulation, by fits and 
ft arts, is very vifible, even to the naked eye. 2. In 
the ovarium of the female, the ova (which are of a 
mixed color in different parts, fome brown, fome 
yellow, and fome red) are alfo in a conftant circular 
motion round the bag (or at leaft, by a deception of 
fight, they appear to be fo). 3. They fwim con- 
ftantly on their backs, keeping themfelves fufpended 
by the vibrations of their numerous fins, and 
moving forwards, by giving a ludden fpring with 

Vol. LVII. L their 
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their tails; which latter circumftance is common to 
almoft all aquatick infers. 

In the ditch from whence thefe were taken, there 
were a vaft multitude of the fame kind, though 
they have not been found in any other place that l 
know of. From their being prolifick in this ftate, I 
fufpedfc it to be their only one, and that they are 
merely aquatick, and never turn to flies, as many 
infects found in water do: but then it feems very 
unaccountable, how they came to be in fuch abun¬ 
dance in this ditch, and no where elfe, at leaft fo 
as to be obferved. 

They* were difcovered by a poor man, now dead, 
whofe genius was very extraordinary, and much 
fuperior to what is ufually found in his rank of life. 
He was indefatigable in his fearches after every thing 
curious in nature, and, without ever having had any 
advantages of education, had acquired a degree of 
knowledge by no means contemptible. He kept a 
great number of thefe infedts for a confiderable time, 
and they feemed to receive their nourifliment chiefly 
from the water itfelf, or from the moll minute ani¬ 
malcules in it j not being perceived to feed on any 
thing that could be taken notice of. I had feveral of 
them for fome days in my cuftody, from which I 
took this drawing; and they were jfeen and obferved 
by many pcrfons. 


YIII, An 
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VIII. An Account of the very tall Men t feen 
near the Streights of Magellan, in the Year 
1764, by the Equipage of the Dolphin 
Man of War-i under the Command of the 
Hon. Commodore Byron; in a Letter from 
Mr .Charles Clarke, Officer on board the faid 
Shipy to M. Maty, M. D. Sec. R. S. 

1 

Weathersfield, November 3,1766. 

S I R, 


Read Feb. 12, T Had the pleafure of feeing my friend 

1767 '* X Mr. M . — a few days ago, when he 

made me acquainted with your defire of a particular 
account of the Patagonians, which I moft readily 
undertake to give, as it will make me extremely 
happy if I can render it in the leaft amufing or agree¬ 
able to you. I with I could embellifh it with language 
more worthy your perufal; however, I will give it the 
embellifhment of truth, and rely on your goodnefs to 
excufe a tar’s dialed. 

We had not got above ten or twelve leagues into 
the {freights of Magellan, from the Atlantic ocean, 
before we faw feveral people, fome on horfeback and 
fome on foot, upon the north fhore (continent), and 
with the help of our glafles could perceive them 
beckoning to us to come on fhore, and at the fame 
time oblerved to each other that they feemed of an 

L z extraordinary 



C 7 6 1 

extarordinary fize; however we continued toftand on, 
andfhould have pafled without taking theleall farther 
notice of them, could we have proceeded, but our 
breeze dying away, and the tide making againft us, we 
were obliged to anchor, when the commodore 
ordered his boat of twelve oars and another of fix to 
be hoifted out, manned and armed. In the firft went 
the commodore, in the other Mr. Cummings our firft: 
lieutenant and myfelf. At our firft leaving the fhip, 
their number did not exceed forty} but as we ap¬ 
proached the fhore, we perceived them pouring down 
from all quarters, feme galloping, others running, all 
making ufe of their utmoft expedition. They col¬ 
lected themfelves in a body, juft at the place we 
fleered for. When we had got within twelve or 
fourteen yards of the beach, we found it a difagreeable 
flat fhore with very large ftones, which we appre¬ 
hended would injure the boats 5 fo looked at two or 
three different places, to find the moft convenient for 
landing. They fuppofed we deferred coming on fhore, 
through apprehenfions of danger from them, upon 
which they all threw open the fkins which were over 
their fhoulders, which was the only cloathing they 
had, and confequently the only thing they could fecret 
any kind of arms with, and many of them laid down 
clofe to the water’s edge. The commodore 
made a motion for them to go a little way from the 
water, that we might have room to land, which they 
immediately complied with, and withdrew thirty or 
forty yards we then landed, and formed each man 
with his mufquet, in cafe any violence fhould be 
offered. As fbon as we were formed, the commodore 
went from us to them, then at about twenty yards 
7 diftance; 
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diftancej they Teemed vaftly happy at his going 
among them, immediately gathered round him, and 
made a rude kind of noife, which I believe was their 
method of tinging, as their countenances befpoke it a 
fpecies of jollity. The commodore then made a 
motion to them to fit down, which they did in a circle 
with him in the middle, when Mr. Byron took fome 
beads and ribbons, which he had brought for that 
purpofe, and tied about the women’s necks, &c, with 
which they feemed infinitely pleafed. We were 
Tfcruck with the greateft aftoniihment at the fight of 
people of luch a gigantic feature, notwithftanding our 
previous notice with our glades from the ihip; their 
number was increafed by the time we got on (hore to 
about five hundred, men, women, and children. The 
men and women both rid in the fame manner ; the 
women had a kind of belt to clofe their fkin round the 
waift, which the men had not, as theirs were only 
flung over their fhoulders, and tied with two little 
flips (cut from the flein) round the neck. At the 
time of the commodore’s motion for them to retire 
farther up the beach, they all difmounted, and turned 
their horfes loofe, which were gentle and flood very 
quietly. The commodore, having difpofed of all his 
prefents and fatisfied his curiofity, thought propei to 
retire, but they were vaftly anxious to have him go up 
into the country to eat with them; (that they wanted 
him to go with them to eat, we could very well 
underftand by their motion, but their language was 
wholly unintelligible to us.) There was a very great 
fmoke to which they pointed, about a mile from us, 
where there muft have been feveral fires j but fome 
intervening hills prevented our feeing any thing but 
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the fmoke. The commodore returned the compli¬ 
ment, by inviting them on board the fhip, but they 
would not favour him with their company, fo we 
embarked and returned to the (hip. We were with 
them near two hours at noon day, within a very few 
yards, though none had the honour of lhaking hands 
but Mr. Byron and Mr. Cummings; however, we 
were near enough and long enough with them to 
convince our fenfes fo far as not to be caviled out of 
the very exiftence of thofe fenfes at that time, which 
fome of our countrymen and friends would abfolutely 
attempt to do. They are of a copper colour, with 
long black hair, and fome of them are certainly nine 
feet if they don’t exceed it. The commodore, who 
is very near fix’foot, could but juft reach "the top of 
one of their heads, which he attempted, on tip toes, 
and there were feveral taller than him on whom the 
experiment was tried. They are prodigious ftout, 
and as well and proportionally made as ever I faw 
people in my life. That they have fome kind of 
arms among them is, I think, indilputable, from their 
taking methods to convince us they had none at that 
time about them. The women, I think, bear much 
the fame proportion to the men as our Europeans do; 
there was hardly a man there lei's than eight feet, 
moft of them confiderably more; the women, I 
believe, run from 74. to 8. Their horfes were ftout 
and bony, but not remarkably tall; they are in my 
opinion from 15 to 154 hands. They had a great 
number of dogs, about the fize of a middling pointer, 
with a fox nofe. They continued upon the beach 
till we got under way, which was two hours after 
\vc got on board; I believe, they had iome expecta¬ 
tions 
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tions of our returning again ; but as foon as they faw 
us getting off, they betook themilives to the 
country. 

The country of Patagonia is rather hilly, though 
not remarkably fo. You have here and there a 
ridge of hills, but no very high ones. We lay fome 
time at Port Befire, which is not a great way to the 
northward of the freights, where we traverl'ed the 
country many miles round; we found firebrands in 
different places, which convinced us there had been 
people, and we luppofe them to have been the 
Patagonians. The toil is liindy, produces nothing 
but a coarfe harfh grafs, and a few fmall fhrubs, of 
which Sir John Narborough remarked, he could not 
find one of fize enough to make the helve of a hatchet, 
which, obfervation we found very juft. It was fome 
time in december we made this vifit to our gigantic 
friends. I am debarred being fo particular as 1 could 
with, from the lofs of my journals, which were 
demanded by their lordfhips of the admiralty, imme¬ 
diately upon our return but if any article is omitted 
which you are defirous of being acquainted with, I beg 
you will take fome means of letting me know it, for 
I will moft readily communicate every circumftance 
of the matter, that fell under my obfervation, as it is 
with the greateft pleafure and reipedt that I fubfcribe 
xnyfelf, 

S I R, 

Your very humble fervant. 


Charles Clarke. 

IX. A 
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IX, A Letter from Mr . William Sharp, 
Surgeon to St. Bartholomew’s Hojpital , 
to James Parfons, M. L). F.R.S. contain- 
ing an Account of a new-mvenied Infiru - 
ment for fractured Legs . 

S I R, 


Read Feb. y* S the following treatment of frac- 

1767 ' x\ tured legs (from the expci ience I 
have had of its fuccefs during a practice of feveral 
years) appears to me preferable to any I have hitherto 
known, and as it may be a means of leflening many 
of the inconveniences attending fuch accidents, I take 
the liberty of fending it for your opinion 3 and, if you 
think it of confequence enough to be made public, 
/hall be glad to have it laid before the Royal Society. 

The inftrument here recommended was firft 
applied with great fuccefs in an oblique fradture of the 
tibia (which could not be kept in a proper fituation by 
the ufual methods), and afterwards, as happily, in a 
diflocation of the lower extremity of the fame bone, 
accompanied with a fradfure of the fibula. In this 
latter cafe, it is often difficult to reduce the diflocation 
even with a ftrong extenfion,- and more fo to retain the 
bones in their proper fituation, while the limb is laid 
in the ufual extended pofture. But both thefe diffi¬ 
culties are absolutely avoided by the means I am about 
to defcribe. 


The 
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The remarkable good effe&s in the cafes above- 
mentioned, induced me to try the fame in different 
fraCtures of the leg, as well compound as fimple j in 
all which I have found it to anfwer my expectation. 

I have formerly explained this method of treating 
fraCtures to many gentlemen of theprofeflion, as well 
as to yourfelf; and have alfo had feveral cafes where 
other furgeons have been concerned with me, who 
have in general exprefled great fatisfaCtion (and fome 
of them have introduced it into their own practice); 
fo that I have reafon to believe it would have become 
more general, if the inftruments, that have hitherto 
been fold for that purpofe had been made according 
to the original pattern; but the workman, whom I 
employed, has made and fold many that differ from 
mine in fome effential points. I have therefore 
thought it neceffary to fend you, inclofed, adefeription 
of the inftrument, made after fuch a manner as I have 
found by experience to fucceed beft, 

. I am, with great efleem, 

SIR, 

Your raoft obedient, and 

mod: humble fervant. 


Mincing-Lane, 
Nov. 10, 1766. 


W. Sharp. 


r>cf- 


Vot. LVII. 
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Defcripiion of a new invented Inflrwncnt 
for fraSlured Legs , {cmftflhig of two Parts , 
which at prejent I (hall call upper and 
tinder fplints ) recommended to be ujed 
inflead of the common sip par at us, (See the 
Plate,) 

1 HE figures are drawn on a fcale of three inches 
to a toot, and repreient two fplints of flrong 
>oard, made with glcw, to be fattened upon a 
fractured leg, by three {traps which furround the 
whole. 

Thefe are adapted to the leg of a middic-fizod 
man ; nevertheleis it may be convenient to have two 
other fizes, the one about twenty two inches in length, 
and the other fix teen. 

Tab. V. Fig. 1 . A reprefents an under fplint of an 
irregular form, fuitable to that part of the log it is in¬ 
tended to cover} it is a little convex externally, and 
concave internally. The length eighteen inches, from 
a to b. The width two inches and three qua. ters, at 
the ftrap near the knee, and two inches and a quarter 
at both the other ftraps. 

B B B. Three leather ftraps from fifteen to twenty 
inches long, and one inch wid,, having two rows of 
holes fo placed that every hole in each’ row any he 
oppofite to a fpace in the other, Thule mult be 
fewed fail to the middle and outfide of the under 
iplint. The portions of ftrapo ddd on the antenour 

7 i ,ait 



























C 83 3 

part of the fplint, mull be fliorfr uun thole on tile 
pohetiour <’ f which ate to funound the more 
nnilrular pm t ol the leg. 

t\ A pait to fuppoit the foot, from the points 
to the heel c, five inches long, at an angle of fr.ty 
degrees. 

1 ). The foot-flrap, twelve inches long, fewed to 
the bottom of the under fplint, within two inches of 
the point, to pafs under the heel and through the 
leather loop on the upper fplint, to the lowed: pm. 

E. An irregular oval hole, two inches long and 
almod one wide in the lowed part, but deereafing 
upvvatds, to teceive the malleolus externus , or lower 
extremity of the fibula. 

Fig. 11 . Reprcknts the leg railed up, to fhew the 
iituation ol the under iplint, when properly applied. 

Fig. III. Represents a frittmed leg, when laid 
within the fplints, according to the method I am 
about to recommend, having the docking-foot (or 
lock) and thoe upon it: the darkell lliade in this and 
Fig. II. being intended to fhew that part of the fplints 
within the fhoe. 

Fig. IV. A the upper fplint. BBB the pins. 
C the leather loop to receive the foot-ftrap. 

Fig. V. A many-tailed bandage, made of flips of 
Ruflla linnen, regularly incieafing in length irom 
twelve oi fourteen to eighteen or twenty inches, 
according to the fixe of the leg. Each of thefe flips 
(being, two inches bioad) is lb laid as to cover half the 
breadth ol that winch i-> underneath it (viz. one inch). 
Another flip, ten or twelve inches long, is fewed on 
the back io as to unite them all in the middle, making 
a bandage equally as firm as a circular one, and which 

M 2 may 
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maybe ufed without difturbing the leg. The narrowefl 
part muff be placed neareft to the heel. As the 
number of flips are to be leflened or increased. accord¬ 
ing to the fpace neceffary to be inclofed within them, 

I call this a many-tailed bandage, leaving the precife 
number to be determined according to the nature of the 
circumftances. 

This has been ufed many years in St. Bartholo¬ 
mew's hofpital, inllead of the old eighteen-headed 
bandage, neverthelefs, as it is not generally known, 

I hope this defeription will not be thought fuper- 
fluous. 

The three different fizes of fplints above-mentioned 
will generally be fufficient; at leafl: one or other of 
them may ferve any leg of an adult till others can be 
provided. 

The legs of children, as they are more round and 
lels mufcular, may be defended (nearly in the fame 
manner) with the common wooden fplints (properly 
bolftered), that are now made ufe of in St. Bartholo¬ 
mew’s holpital j provided they are long enough to 
lecure both articulations of the fradtured bone. 

When a furgeon is called to a fradlured leg, at the 
place where the accident happened, let him lay the 
patient on the injured fide, upon a flat furface ; and 
raife the knee of the fradlured limb towards the 
abdomen, bending at the fame time the knee joint, fo 
as to put die extenfor mufclcsof the foot (which arc the 
ilcongeft) into a ftate of relaxation. He will then be 
enabled to replace the ends of the fractured bones, 
and reftore them to their proper fituation, without die 
cuftomary ffrong extenfion of the limb; which is 
troublefome to the furgeon, painful to the patient, and 

apt 
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apt to bring on tenfion,fpafms,and inflammation of tile 
Arctehed mulcles. 

When the ends of the fractured bone are re-placed 
(which may often be done even without removing the 
Ihoe or flocking), let an under fplint, of the moil 
iuitable fize, be applied to the fibula, or outfide of the 
leg; and, if it does not fit exa&ly, let it bemadetodo 
lb by adding fuch comprefles of tow, or thick flannel, 
as may be neceflary for that purpofe. Let alfo the 
upper lplint be applied on the infide of the leg, fo as 
almoft to cover the tibia, on its whole length. The 
ftraps may then be faftened upon the pins fufficiently 
tight to fecure the whole. This done, the patient 
may eafily be removed in a fedan chair (having the 
cufhion fo raifed that the leg may hang down without 
refting upon the bottom); or in a coach, with the 
limb fupported by the hand of a furgeon, fo that it 
may yield to every motion uniformly, or altogether as 
it were, whilft it fwings in his hand: for it matters 
not how great the motion of the body be, provided 
the points of the fractured bone arefecured from being 
moved the one againft the other. 

In this manner I have carried many patients from 
the place of the accident, over the London pavements, 
to their own homes at a great diftance, without their 
having fuftcred any inconvenience from the motion, 
even where the fractures were compound. 

When the patient is brought home and put to bed, 
(the bed having a mattrefs upon it), let the flocking 
be removed, and the proper remedies, with the many¬ 
tailed bandage, and the above fplints, applied; ob- 
ferving the lame dire&ions as to pofture, which I 
have already given; viz. that the patient be laid on 
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his fide with the broken leg; undcrmoft, the knee 
bent, and the thigh drawn up; indead of laying him 
on his back with the injured limb extended. 

This pofturc is much more comfort 'ble and con¬ 
venient (rendering it lets tronblofome for the pitient 
to eafe himlllf, or be moved by others) and removes 
the foot and toes out of the way of be ing huit by the 
weight of the bed-cloaths, lo as to make afta<fture«box 
or cradle un neccfiary. 

If the fia< 5 ture be compound, the wound generally 
heals by the fiift intention; the great impediment 
(irritation) being prevented, of which I can produce 
many indances. Add to this, that the leg inav be 
taken up with the whole apparatus, and the knee 
joint gently moved, as often as neccfiary, to prevent 
that ftiffnefs, which always fuccecds a cafe of this 
kind, and is attended with much pain and incon¬ 
venience, a long time after the leg is, otherwifo, well. 
The patient may alfo be taken out of bed frequently, 
without pain or danger, if not very heavy or unweilay. 

The under fplint makes a fafe and fee are lied for 
the leg, whild the upper part is drefiing(if a compound 
fraiflure); and the leg may, by a Heady hand, be 
fupported alfo againft the upper fplint, and put into 
any pofturc that may be neccfiary to drcls a lore on 
the fibula, or under part. 

I do not always remove the fiioc and ftocking-foot 5 
as well, becaufe they ferve to keep the part in perlpi- 
ration, as, that the flioe adds fteadtnefs to the limb, 
by the connection it may have to the inferior part of 
the inftrument. Both the Iplints are, defignedly, 
made narrow, to leave room for examination of the 
parts afFedtedj left any undue prefl'ure fhotild 

occaiion 
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occafion pain : but, if it Humid be obje&ed, that they 
are not (ufliuontly broad lor a thick leg, that incon¬ 
venience may he remedied by putting a flip or pr.fte- 
board, or thin wood, between them on the lore-part 
of the leg, if thought ncoUliry. 'The ft raps of the 
inftranient ivo Ihflieient to fecure the whole. 

I made, with my own hand, the firit of thefe 
infltuments of ftrong paftehoard with iron plates 
riwtced upon them; width fucccided very well. 

I have tried alfo various materials for the laniepurpofe, 
fuch as ftrong hide leather, hardened with glew ; 
alio wood, and plate-copper ; any one of which will 
anfvvcr futliciently, il well lormtd: nevctfhclefs 
l 111 ill prefer the paflobo trd, ii made Jlro ej enough, till 
lean meet with a workman, that will make them, 
accurately, of lnrder materials. 

The lame pollure, that is recommended for broken 
legs, l have lound equally ferviccable with refpeift to 
broken thighs; and for the fame rcalou : in which 
cafe the common wooden fplint is as good as any 
other, provided it be long enough to fecure both 
extremities of the Iradtured bone. 

1 have, through the whole of this defeription, 
mane uieof the term* upper and under lplints, lor the 
fake oi being tnoic eafily undcrfr<nd : though per¬ 
haps the calling the one tibiale, and the other fibula - 
rtum* w.mid leivc to diftinguilh them better, anu give 
a more precile kkaol the manner ol their application j 
the ft it being placed (o as to cover a great pint of the 
tibia, and the lbcond forming a lafe bed lor the 
fibula. 


Received 
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Received O&ober 20, iyC 6 , 

X. Account of a locked jaw , and Paralyfs, 
aired by LleEiricity: by Dr. Edward Spry, 
of Totnefs, in a Letter to Charles Morton, 
M. D. Sec. R. S. 

Read Feb. i 9 , ✓CATHARINE Smellidge, of 
j 7 6 7 - Ditford, a girl aged eighteen, of a 

ftrong healthy conilitution, took, at the accidental 
death of a friend, a great fright, and the next day 
(Eafter-day, 1765) at his funeral, fell ill of very 
fevere convulfive fits, which lafted, with flight intcr- 
niiffions, upwards of a month. 

From the firft attack, fhe never fpoke, though 
otherwife fenfible; foon after her jaws became quite 
fixt, fo that the was obliged to be fed with thin panada, 
and the like, drained between her teeth, being not 
able to have them opened but a very little way, even 
by a wedge made for that purpofe. She became 
likewife paralytic from her hip down, on the right 
fide. 

January 10, .1766. She confulted me, when I 
found her incapable of fupporting herfelf without 
affiftance, her leg and thigh of the right fide very 
torpid with a lofs of motion, and much more flaccid 
than the other, though not emaciated. She was 
incapable of uttering the leaft articulate found, or 
even of having her teeth fo far feparated by the 
6 Jpeculum 
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fpeculimi oris, as to admit my little finger between 
them. 

'The ma[Jeter and temporal mufcles, from their 
contraction, felt vafily tenfe, and rigid, being par¬ 
ticularly painful on our preflure thereon, or endea¬ 
vour to open her mouth ; the gcuio-hyoidci mufcles 
appeared alike circumflanced, and the platyfma- 
my aides on the right fide very often greatly convulfed. 

Matters thus circumflanced, alter every ufual 
method judicioufly adminiftered by Mr. Guddrige of* 
Brent, her furgeon, to little avail, I had but lmall 
hopes from medicine ; therefore recommended elec¬ 
tricity; on which account, (lie, having no opportunity 
of its being done in the country, came to her lodgings, 
taken in town for that purpofe, on January 15, when, 
ilie being fomewhat inclined to be plethoric, and her 
menfes not hitherto interrupted, 1 ordered fourteen 
ounces of blood to be taken off, and the next day 
gave her a few flight (the feathered gnomon riling not 
above the horizontal) clcdtricil Chocks on the leg of 
the difeafed fide; Hie immediately felt an agreeable 
lcnfation therein. 

This procefs was daily repeated, with a gradual 
incrcafe of the vis cklilrica, fometimes plus, fometimes 
minus, oleChifying her for fix or feven days, by which 
time file became much ftronger, and capable of 
walking alone tolerably well. 

I now (fhe being, as to her jaw, and fpecch, as at 
fir A) fcveral times" iulfodurgcd her with the eleflric 
nutter, difeharging it alternately from the mejefers, 
her temples, and under the chin; immediately on 
her parting with which, file, involuntarily, fiiook her 

Vol. LV1I, N head, 
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head, making her ufual noife, in endeavouring to 
fpeak. 

The next day, I fixed the conductor round her 
temples, and throat, and gave flight fliocks, by touch¬ 
ing fometimes her chin, othertimes her teeth or 
cheeks, with the communicant wire. This flic difa- 
greeably, though ad vantageoufly, felt, her jaws hereby 
admitting their being opened a little. 

The next day, I (the gnomon being near erc£t) 
increafed the fliocks confiderably, by which, though 
fhe very difcontentedly bore them, the became capa¬ 
ble of opening her mouth to the width of an inch, 
and of articulating an imperfect, though, with diffi¬ 
culty, an intelligible found. 

The next day, (the index quite perpendicular) 
fhe very reluftantly received leveral An art lliocks, and 
at lafl: unexpectedly (th'e air being very elc&ric) to 
fuch a degree, as to deprive her of her fenfes $ lhe 
becoming thereon, and remaining for hall an hour, 
flrongly convulfed. 

The next day, after the firft fliock, flic fpokc lb a;; 
to be tolerably well underfloor!, telling us that the 
fliocks were frequently vaftly fevere for her to bear; 
but that, as £he was fully lenfible of the advantage 
lhe had already received thereby, flic would gladly 
iubrait to my will, in hopes of a further advantage. 

She was even now incapable of bringing her 
tongue without her teeth, and of moving it without 
great difficulty, complaining it,fcemod very large, and 
heavy. 

t>n infpe&ing her mouth, which flic was able to 
open to almoft its ufual width, I di&ovcred nothing 

pat titular. 
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particular, but an extraordinary turgefcence, without 
induration, of the fublingual glands. 

After this Hie received about twenty {hocks daily 
on her tongue, and other parts, for a fortnight, by 
which time all her complaints were removed, and 
{he returned home quite well, and has remained fo 
ever fince, 

N. B. In the firft week’s experiments, the {hocks 
were confined between her hip, and foot, of the right 
fide j after that, on various parts, as judged requifite: 
her tongue, at its tip, became very red, and tender, 
after the firft eledtrization, its papilla appearing very 
prominent j and its fubjacent glands loon leflened 
their bulk, her mouth running greatly with, faliva : 
her pulfe, with a fhock or two, generally quickened 
twelve or fourteen times per minute. She, after 
grown tolerably well, immediately on having a fmart 
clcdtrical flroke, frequently became, for fome finall 
time, as paralytic as ever on her right fide; and fome- 
times, thereon, had a return of her fits, the going off 
of which were attended with profufe fweats. Her 
blood appeared of a good texture, otherwife than giving 
off a little more than its due proportion of latex. 
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Received December 11, 1766. 

XI. Experiments on Rathbone-Place 7Fa ter: 
By the Hon. Henry Cavendifh, F. R. S. 

Read Teb. ^TT'VR. Lucas has given a Ihort exami- 
17674 1 J nation of this water in the iiril part 

of his treatife of waters. ‘ It is the produce of a large 
fpring at the end of Rathbone-place, and ufed a few 
years ago to be raifed by an engine for fupplying part 
of the town. The engine is now deftroyed ; but 
there is a pump, nearly in the fame lituation, which 
yields the fame kind of water. It is the water of this 
pump, which was ufed in thefe experiments. 

Molt waters, though ever lo tranfparcnt, contain 
fome calcareous earth, which is feparated from them 
by boiling, and which feems to be diflolved in them 
without being neutralized by any acid, and may 
therefore not improperly be called their unneutralized 
earth. The following experiments were made chiefly 
with a view of enquiring into thecaufe of thefufpenfion 
of this earth, for which purpofe this water leaned 
well adapted ; as it contains more unneutralized earth 
than moll others. 

Thefe experiments were made towards the latter 
end of September 1765, altera very dry 1 u miner; 
whereby the water was moft likely more impreg¬ 
nated with faline and other matters than it ulually 
is. 


The 
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The water, at the time I ufed it, looked rather foul 
to the eye. Ori expofing fame of it for a few clays 
to the open air, a icnrf was foi med on its lurfacc, 
which was nothing elfe butibmeof the unneutralized 
earth (eparated from the water. On dropping into it 
a folution of coirolive tublim.ilc, it grew cloudy in a 
few feconds; it quickly became opake, and let fall a 
fediment. This is a property, which I believe does 
not t-akc place, in any considerable degree, in molt of 
the London waters. 

Experiment I. 

494 ounces of this water were diddled in a copper 
hill, till about 150 or. were drawn off. A good 
deal of earth was precipitated during the diftillation, 
which being collected and dried, weighed 271 
grains. It proved to be entirely a calcareous earth, 
except a fmall part, which was magnefia. This I 
found in the following manner. A little of this earth, 
being mixed with fpirit of fait, diffolved entirely; 
which fhews it to confitl folely of an abforbent earth, 
but docs not (hew whether it is a calcareous earth or 
magnefia. The remainder was faturated with oil of 
vitriol: a great deal of matter remained undilTolved, 
which, as^thc caith was fhewn to be entiielyof the 
abforbent kind,mull have been fdcmte,or a calcarious 
earth faturated with the oil of viti iol. The clear liquor 
drained from off the felenite yielded on evaporation 
only eighteen grains ol folid matter, which proved to 
he Eplom fait; lb that all the earth, except that 
contained in the eighteen grains of Epfom fait, mud 
have heon of the calcareous kind. That contained in 
the Eplom fait is well known to be magnolia. 
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The water remaining after diflillation, and from 
which the earth was feparated, was evaporated, firfl 
in a filver pan, and afterwards in a glal's cup, till it was 
reduced to about three ounces. Not the leaft earth 
was precipitated during the evaporation, till it was 
reduced to a fmall quantity; there then fell 39 grains, 
which were entirely lelenitc: lb that all the unneu¬ 
tralized earth in uie water was icpatatod during the 
diflillation. The liquor thus evaporated was of a 
reddilh colour, like an infnfion of loot. 

Many watc.'S contain a good deal of neutral fait 
compofed of the nitrous acid united to a calcarcx.ua 
earth; the moll convenient way of afeertaining the 
quantity of which, is to drop a iblution of fixtxi alcali 
into the evaporated water, till all the earth is preci¬ 
pitated ; whereby this fait is changed into true nitre, 
and is capable of being cryftallized. For this 
realon, fome fixed alcali was dropt into the eva¬ 
porated water till it made no farther precipitation. 
The earth precipitated thereby weighed thirty-fix 
grains, and was entirely magnefia. The liquor 
was then farther evaporated, but no nitre could be 
made to fhoot: being then evaporated to drynefs, 
it weighed 256 grains. It gave not the leaft figns of 
containing any nitrous fait, cither by putting fome of 
it upon lighted charcoal, or by making a match with 
a folution of it, but appeared to be a mixture of lea 
fait and vitriolated tartar, or fome other fait compofed 
of the vitriolic acid. As I have heard of no other 
London water, that has been examined with this 
view, but what has been found to contain a confider- 
able proportion of nitrous fait, it feems very remark¬ 
able that this Ihould be intirely deftitute of it. I now 

proceed 
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proceed to the experiments made on the diftilled 
water. 

The diftilled water, cfpecially that part of it which 
catnc over firft, became opakcfand let fall a precipitate, 
on droping into it a folution of fugar of lead. It alfo 
became opakc by the addition of corrofivc fublimate, 
much in the fame manner that the plain water did 
before diftillation. 

It was found, by dropping into it a little acid of 
vitriol and committing it to evaporation, to contain a 
fmall quantity of volatile alcali; as it left four grains 
of a brownifh fait, which being re-diffolved in water, 
yielded a fmell of volatile alcali on the addition of 
lime. It is doubtlefs this volatile alcali, which is the 
caufe of the precipitate, which the diftilled water 
makes with fugar of lead and corrofive fublimate. 

What firft iuggefted to me that the diftilled water 
contained a volatile alcali, was the diftilling fome of it 
over again in a retort 5 whereby the fiill runnings 
were lo much impregnated with volatile alcali, as to 
turn paper died with the juice of blue flowers, to a 
green colour, and in fome meafure to yield a fmell of 
volatile alcali. 

In the foregoing experiment, the fait procured 
from the diftilled water was pcrfedly neutral; fo 
that the quantity of acid employed was certainly 
not more than lufHcient to laturatc the alcali, but 
it may very likely have been lefs; as in that cale 
the lupcriluons volatile alcali would have flown off in 
the evaporation. The following experiment fliews 
pretty nearly the quantity of volatile alcali in the 

diftilled water. „ 
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Experiment IT. 

1128 ounce-, of Raihhonc niece water were diftil- 
lcd in the fame manner as the tonver. The di Hilled 
water was divided into two parcels, that parcel which 
came over firil weighing it 1 ownc'f, the other i.|6. 
A preparatory experiment wao la ft made, in order to 
form a judgement of the comparative flrength ol 
each parcel, and alfo of the qir.nthy of acid which it 
would require to iiiturale them. 1 his was done by 
dropping ibgar of lead into each parcel till it ccaled to 
make a precipitate. It was judged from hence that 
the firft parcel contained about 2 f times as much 
volatile alcali as an equal quantity of the lccond. Into 
30 ounces of the firfl parcel, mixed with as much of 
the fecond, was then put 43 grains of oil of 
vitriol, which was fuppofed to be about A more than 
fufficient to faturate the alcali therein. The mixture 
was then evaporated. When reduced to a fmall 
quantity, it was found to be rather acid: fixteen 
grains of volatile fill ammoniac were therefore added, 
which feemed nearly fufficient to neuT.dir,e it. ^ living 
then evaporated.to drynefs, it left fixty-ihi grains of a 
brownifh fait, which -diflblved readily in water, 
leaving only a trifling quantity of brown fediment. 
A little of this fait was found to make no precipi¬ 
tate on the addition of fixed alcali, anil the remainder, 
being boiled with lime, was converted into felenite; a 
fure fign that the fait was merely vitriolic ammoni.it al 
felt. The volatile alcalinc fait contained in iixty fir: 
grains of vitriolic ammoniaeal fait is 58*. grains; trom 
whence dedudting fixteen grains, the weight of the 
volatile fal ammoniac added, it appears that the diftillcd 

water 
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water ufed in this experiment contains 42*. grains of 
volatile fait j and therefore the whole quantity of 
volatile fait diiven over by diftillation fee ms to be 
about fixty-eight grains, which, as the fecond parcel 
was fo much weaker than the fir ft, is probably ncaily 
the whole volatile alkali contained in the water. 

Experiment III. 

Dr. Brownrig, in a paper printed in the Philofophi- 
cal Tranfa&ions, for the year 1765, fhews that a 
great deal of fixed air is contained in Spa water. This 
induced me to try whether I could not find any in that 
of Rathbone-place; which I did by means of the 
contrivance reprefented in the drawing. 
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ACDE reprefents a tin pan, filled with Rathbonc- 
place water as high as BG. HKL is another tin pan, 
within the firft, in the manner of an inverted funnel, 
and made in fuch a manner as to leave as little room as 
poffible between that and the fidcs of the outward 
vefifel. M reprefents a bottle, full of the fame water, 
inverted over the mouth of the funnel. By this means, 
as faft as the air is difengaged by heat from the water 
within the funnel, it mull: neceflhrily rife up into the 
bottle. The Rathbone-place water, put into the 
veflel, weighed 411 ounces, the funnel held 353 
ounces. A bottle full of water being inverted over 
the mouth of the funnel, as in the figure, the water 
was heated, and kept boiling about 4 of an hour. As 
foon as one bottle was filled with air, it was removed 
by putting a fmall ladle under its mouth, while under 
water, and fet with its mouth immerfed in the fame 
manner in another veflel of water, taking care not to 
fufler any communication between the included air 
and the outward air during the removal. At the lame 
time, another bottle full of water was inverted over 
the mouth of the funnel, in the fame manner as the 
former. It was not eafy telling how much air was 
difeharged from the water; as the air in the bottles, 
when firft rcmoved,was hot and expanded 5 and, before 
I could be fure it was cold, there was fome of it 
abforbed by the water: but there feemed to be above 
75 ounce meaiurcs difeharged, fcarce twenty of 
which arofc before the water began to boil. The 
water continued difeharging air after the experiment 
was dilcontinucd. In about a day’s time, much the 
greateft part of the air was abforbed, fcarce fixteen. 
u nee mealures remaining. That winch was abforbed 
appeared to be fixed air, as the water which had 

abforbe d 
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abforbed it made a precipitate with lime-water. But, 
in order to abforb all the fixed air more perfectly, the 
air which remained not abforbed was transferred into 
another bottle of water, in the manner deferibed in 
my firft paper on factitious air, page 142 of the pre¬ 
ceding volume. This bottle was then fet with its 
mouth immerfed in a bottle of fope-leys j after which, 
by fhaking the bottle, the fope-leys was mixed with 
the included water; whereby the air in the bottle was 
brought in contact with the fope-leys, which is well 
known to abforb fixed air very readily. By this 
means the air was reduced to 84 ounce meafures. A 
l'mall vial being filled with equal quantities of this and 
inflammable air, and a piece of lighted paper applied 
to its mouth, it went off with as loud a bounce, as 
when the fame vial was filled with equal quantities of 
common air and inflammable air. The fpecific gravity 
of the remainder was tried by a bladder, in the manner 
deferibed in the above-mentioned paper; as well as 
could be judged from fo frnall a quantity, it was juft 
the fame as that of common air. From thefc two 
circumftances, I think we may fairly conclude that this 
unabforbed part was intirely common air; confequently 
the air difeharged from the Rathbone-place water 
confifted of 8* ounces of common air and about 66 
of fixed air. The air which was difeharged before 
the water began to boil contained much 11101c com¬ 
mon air, than that which was difeharged afterwards ; 
that which was difeharged towards the latter end 
feeming to contain fcarce any but fixed air. 

As io much fixed air is difeharged from th‘s water 
by boiling, it feemed reafonable to fuppofo, that the 
diftillod water fhould contain fixed air. I accordingly 
found it to make a precipitate with lime-water. 

Q 2 Exrc- 
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Experiment IV. 

The following experiment fhews that the fixed air 
was not generated during the boiling, but was con¬ 
tained in the water before. Into 30 ounces of 
Rathbone-place water was poured fomc lime-water, 
which immediately made a precipitate. More lime- 
water was added, till it ceafed to make any farthci 
precipitate. It required 2c ^ ounces. T. he precipi¬ 
tated earth being dried weighed 39 grains. 

The unneutralized earth contained in 30 ounces of 
Rathbone-place water is 16J- grains, and the earth 
contained in 204. ounces of lime-water (as was found 
by precipitating the earth by volatile fal ammoniac) is 
21 grains. Therefore the earth precipitated from the 
mixture of Rathbonc-place water, and lime-water, is 
about equal to the fum of the weights, of the earth 
contained in the lime-water, and of the unneutralized 
«arth in the Rathbone-place water j and confequently 
all the unneutralized earth feems to be precipitated 
from Rathbone-place water by the addition of a proper 
quantity of lime-water. But a more convincing 
proof th it this is the cafe, is that the clear liquor, 
after the precipitate had fubfided, did not depofit any 
earth on boiling, or become in the lead cloudy on the 
addition of fixed alkali; whereas Rathbone-place 
water in its natural (late becomes opake thereby. It 
might perhaps be expeited, that the clear liquor 
fhould Itill make a precipitate on the addition of fixed 
alkali, though the unneutralized earth is precipitated ; 
as in all probability there is llill a good deal of earth 
remaining in it in a neutralized dale. The rcribn 
why it does not, feems to be, that the remaining 
earth is moft likely intirdy magnefia * and ICpfom 

lalt. 
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fait, when diffolved in a great quantity of water, does 
not make any precipitate on the addition of fixed 
alkali. 

There is great reafon to fuppofe that the earth preci¬ 
pitated on mixing the Rathbone-place water and lime- 
water, was very nearly faturated with fixed air, i. e. 
that it contained very near as much fixed air, as is na¬ 
turally contained in the fame quantity of calcarious earth. 
If lb, 30 ounces of Rathbone-place water contain as 
much fixed air as 3 9 grains of calcarious earth; whereas 
the unneutralized earth, in that quantity of water, is 
only 16 i grains ; fo that Rathbone place water con¬ 
tains near 2 \ times as much fixed air as is fufficient 
to faturate the unneutralized earth in it. 

It feems likely from hence, that the fufpenfion of 
the earth in the Rathbone-place water, is owing 
merely to its being united to more than its natural 
proportion of fixed air ; as wc have fliewn that this 
earth is actually united to more than double its na¬ 
tural proportion of fixed air, and alfo that it is im¬ 
mediately precipitated, either by driving off the fuper- 
fluous fixed air by heat, or abibrbing it by the ad¬ 
dition of a proper quantity of lime water. 

Calcareous earths, in their natural flatc, i. c. fatn- 
rated with fixed air, are totally infolublo in water; 
but the fame earths, entirely deprived of their fixed 
air, i. o. converted into lime, arc in Come meafurc 
foluble in it; for lime-water is nothing more than a 
folution of a finall quantity of lime in water. It is 
very remarkable, therefore, that calcareous earths 
fiiould alfo be rendered foluble in water, by fur- 
nifhing them with more than their natural propor¬ 
tion of fixed air, i. e. that they fhould be rendered 
foluble, both by depriving them of their fixed air. 
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and by furmftung them with more than their natural 
quantity of it. Yet, flrange as this may appear, the 
following experiments, 1 think, (hew plainly that it 
is the real cafe. 

Experiment V. 

In order to fee whether I could fufpend a calcareous 
earth in water, by furnifhing it with more than its 
natural proportion of fixed air, I took 30 ounces of 
rain water, and divided it into two parts: into one 
part I put as much fpiiit of fait, as would diflolve 
3° -rW grains of calcareous earth, and as much of a 
faturated folution of chalk, in fpirit of fait, as con¬ 
tained 20 grains of calcaroeus earth: into the other 
part I put as much fixed alkali, as was equivalent to 
46 X grains of calcareous earth, i. e. which would fia- 
turatc as much acid. This alkali was known to con¬ 
tain as much fixed air as 39 grains of calcareous earth. 
The whole was then mixed together and the bottle 
immediately (lopped. The alkali was before faid to 
be equivalent to 46 *— grains of calcareous earth, and 
was, therefore, fufficient to faturate all the fpirit of 
fait, and alfo to decompound as much of the folution 
*of chalk as contains 164 grains of earth. This 
mixture, therefore, fuppofing I made no miftake in 
my calculation, contained 164. grains of unneutraliwd 
earth, with as much fixed air as is contained in 39 
grains of calcareous earth; which is the quantity 
which was found to be in the fame quantity of Rath- 
bone place water. The mixture became turbid on 
firft mixing, but the earth was quickly rc-diilulvul 
on (baking, fo that the liquor became almoft trans¬ 
parent. After (landing (bme time, a flight Sedi¬ 
ment fell to the bottom, leaving the liquor perfectly 

tranfjparcnt. 
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tranfparent. The mixture was kept three or four days 
flopped up, during which time it remained perfedtly 
clear,without dcpolitingany more fediment. Theclear 
liquor was then poured off from the fediment, and 
boiled for a few minutes, in a Florence fkfk; it grew 
turbid before it began to boil, and difeharged a good 
deal of air; fome earth was precipitated during boil¬ 
ing, which being dried weighed 13 grains. 

This fhews that there was really, at leaft 13 grains 
of earth fufpended in this mixture, without being 
neutralised by any acid j the fufpenfion of which 
could be owing only to its being united to more than 
its natural proportion of fixed air. But, as a further 
proof of this, I made the following experiment. 

Experiment VI. 

I took the fame quantities of rain water, folution 
of chalk, fpirit of lalt, and fixed alkali, as in the 
Jaffc experiment, but mixed them in a different order. 
The fixed alkali was fir ft dropped into the fpirit of 
fait, and when the effervefcerice was over, was di¬ 
luted with 4. the rain water. The folution of chalk 
was then diluted with the remainder of the rain water, 
the whole mixed together, and the bottle immedi¬ 
ately flopped, and fhook vehemently. _ A precipi¬ 
tate was immediately formed on mixing, which 
could not be rc-difiblved on fliaking. 

It muft be obferved, that, in the firft of the two 
foregoing experiments, all the fixed air contained in 
the alkali was retained in the mixture, none being 
loft by cffervefccnce; whereas, in the laft experi¬ 
ment, the greateft part of the fixed air was ffiOipated 
in the efforvcfcencc; no more being retained than 

what 
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what was contained in that portion of the fixed alkali, 
which was not neutralized by the acid} and con- 
fequently the unneutralized earth, in the mixture, 
contained not much more fixed air than what was 
fufficient to fiturate it. As the latter ol thefe mix¬ 
tures differed no otherwise from the former, than that 
it contained Jets fixed air j the fufpenfion of the caith 
in the former mull neceffarily be owing to the 
fixed air. 

In the two foregoing experiments the water con¬ 
tained, befidcs the unneutralized earth, and fixed air, 
fome fal fylvii, and a little folution of chalk in the 
marine acid; which, it may be fuppofed, contri¬ 
buted to the fufpenfion of the earth : but the follow¬ 
ing experiment thews that a calcarious earth may be 
fufpended in water, without the addition of any other 
fubflance than fixed air. 

Experiment VII. 

A bottle full of rain water was inverted into a 
vefiel of rain water, and feme fixed air forced up 
into the bottle, at different times, till the water had 
abforbed as much fixed air as it would readily do } 
11 ounces of this water were mixed with 6 of 
lime water. The mixture became turbid on firfl: 
mixing, but quickly recovered its tranfparency, on 
fhaking, and has remained fo for upwards for a year. 

This mixture contains 7 grains of calcareous earth; 
and, from a fubfequent experiment, I guufs it to con¬ 
tain as much fixed air, as there is in 14. grains of 
calcareous earth. 

Experiment VIII. 

Leaft it iliould be fuppofed, that the rcafbn why 
the earth was not precipitated in the foregoing experi- 
2 meat, 
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ment, was, that it was not furnifned v/nh a fufficient 
quantity of fixed air, the lbllowir;> mixture was 
made, which contains the fame pmpoition of earth 
as the former, but a lefs proportion of fixed air: 
4 l ounces of the above-mentioned water, containing 
fixed air, were diluted with 6'. of rain water, and 
then mixed with 6 ounces of limewafer. A pre¬ 
cipitate was immediately made on mixing, which 
could not be re-diilblved on fhaking. 

Experiment IX. 

I made fome experiments to find whether the un¬ 
neutralized earth could be precipitated from other 
London waters, by the addition of lime water, as well 
as from Rathbone-place water. It is neceffary for this 
purpofe, that the quantity of lime water fhould be 
adjufted very exactly; for, if it is too little, it does 
not precipitate all the unneutralized earth j if it is 
too great, fome of die earth in the lime water re¬ 
mains fufpended. For this reafon, as I found it ai~ 
moft impoffible to adjuft the quantity with fufficient 
exa&nefs, I added fuch a quantity of lime water, as 
I was well affured, was more than fufficient to pre¬ 
cipitate the whole of the unneutralized earth; and 
when the precipitate was fubfided, decanted off the 
clear liquor, and expofed it to the open air, till all 
the lime remaining in the water was precipitated, by 
attracting fixed air from the atmofphere. The clear 
liquor was then decanted and evaporated,. which is 
much the moft' exa£t way I know of feeing whe¬ 
ther any unneutralized earth remains fufpended in the 
water. The refult of the experiments was as 
follows: 

Vox.. LVII. 
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200 ounces of water, from a pump in Marlbo- 
rough-ftreet, were mixed with 38 ounces of lime 
water. The earth precipitated thereby weighed 38 
grains. The clear liquor, expofed to the air, and 
evaporated in a filver pan till it was reduced to 6 or 
7 ounces, depofited no more than 2 or 3 grains of 
unneutralized earth. 

A like quantity of the fame pump water, evaporated 
by itfelf without the addition of lime water, depo¬ 
fited about 19 grains of unneutralized earth. 

200 ounces of water, from a pump in Hanovcr- 
fquare, being mixed with 67 ounces of lime water, 
the precipitate weighed 93 grains. The clear liquor, 
treated in the fame way as the former, depofited 
about 2 grains of earth. 200 ounces of the fame wa¬ 
ter, evaporated by itfelf, depofited z8 grains of 
earth. 

The fame quantity of water from a pump in 
St. Martin's church-yard, being mixed with 82 ounces 
of lime water, the precipitate weighed to8 grains. 
The clear liquor depofited fcarcc any unneutralized 
earth on evaporation. 

The fame quantity of water, evaporated by itfelf,. 
yielded 45 grains of unneutralized earth. 

The way, by which I found the quantity of un¬ 
neutralized earth depofited on evaporation, was, after 
having decanted the clear liquor, and walked the 
refiduum with rain water, to pour a little (pint of 
fait into the filver pan, which diflblvcs all the calca¬ 
reous earth, but does not corrode the filver. Then, 
having feparated the folution from the infolublc mut¬ 
ter, the earth was precipitated by fixed alcali. 

In this way of finding the quantity of unneutralized 
earth, care rauft be taken to add very little more 
- acid 
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add than is ncceftary to diflblve the unneutralized 
ca'th, and to ufc as little water in wafliing out the 
fokition as pofllblcj for otherwife a good deal of the 
1'denitCj which is depofiled in the evaporation of 
molt water, will be difiolvcd; the earth of which 
will be precipitated by the fixed alcali, and by that 
means make the quantity of unneutralized earth ap¬ 
pear greater than it really is. 

It appears from thefe experiments, that the un¬ 
neutralized earth is intirely precipitated from thefe 
three waters, by the addition of a proper quantity of 
lime water; as the trifling quantity found to be de¬ 
puted, on the evaporation of two of them, molt 
likely proceeded only from not expofing the water to 
the air, long enough for all the lime to be precipitated. 
So that I think it feems reafonable to conclude, that 
the unneutralized earth, in all waters, is fufpended 
merely by being united to more than its natural pro¬ 
portion of fixed air. 

To return to Rathbone-place water; it appears 
from the foregoing experiments, that one pint of it, 
or 7315 grains, contains, firft, as much volatile al¬ 
cali as is equivalent to about , 9 - 0 - grains of volatile fal 
ammoniac: fecondly, 8 grains of unneutralized 
earth, a very finall part of which is magnefia, the 
reft a calcareous earth: thirdly, as much fixed air, 
including that in the unneutralized earth, as is 
contained in 19 ,% grains of calcareous earth: 
fourthly, 1.7, of felenite: fifthly, 7^ of a mix¬ 
ture of fca fait, and Epfom fait; and the whole fo- 
lid contents of 1 pint of the water is 17 4. grains. •' 

One pint of water, from the pump in Marlbo- 
rough-ftreet, contains 1 ,% grains of unneutralized 

P s eark 
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earth, and as much fixed air as is contained in 2 
grains of 'calcareous earth. 

The fame quantity of water, from the pump m 
Hanover-fquare, contains 2 T V grains of unncutra- 
lized earth, with as much fixed air as is contained in 
7^3. of earth. . , 

The fame quantity of water, from St. Martin $ 
Church-yard, contains 3 grains of unneutralized 
earth, with as much fixed air as is contained in 
8 of earth. 


Received November 18, 1766. 

XII. Defcription of a Meteor feen at Oxford, 
October 12, 1766. In a Letter to 
Charles Morton, M. D. Sec. R. S. from 
the Rev. John S win ton, B. D. F. R. S. 
Member of the Academy dcgli Apatifti at 
Florence, and of the Etrufcan Academy 
of Cortona in Tufcany. 

Dear Sir, 

jteadFeb. sC, r"|T*1 HE Reverend Dr. Sharp coming 
t7 ° 7 ‘ X into Chrift-Church common- 
room out of the great quadrangle, on Saturday, Octo¬ 
ber 12, 1765, about 8 b 3 o'" 1\ M. informed the com¬ 
pany there, that he had feen fome remarkable Aurora r 
Boreaks a few minutes before. But, as fuch pheno¬ 
mena 
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mena are common enough here, they gave little atten¬ 
tion to the information. However, being upon the ter¬ 
race, about 8 h 45' P. M. I difcovered (See Tab. V. *) 
a broad luminous arch, in the northern part of thehe- 
mifphere, extending from E. to W. almoft terminated 
by the horizon, and fomewhat lefs than a femicircle. 
The upper Or exterior limb of this arch, together with 
a certain portion of the lucid adjoining tradt, was white 
and refplendent; but the brightnefs gradually de- 
creafed as it approached the lower or interior limb* 
which was fo fufeous and obfeure, that it feemed 
fcarce diftinguilhable from the clouds that were con¬ 
tiguous to it. For about five minutes, the luflre re¬ 
mained pretty ftrong and vivid, and the meteor with¬ 
out any vifible change or variation 5 but, after the 
expiration of that Abort term, the arch began to grow 
faint, and in one or two minutes more, as near as I can 
guefs, totally difappeared. 

How long this meteor had been formed, when 
I firft obferved it, I cannot take upon me to lay j hut 
X believe it was then, and perhaps for fome time had 
been, upon the decline. It was leen by the Reverend 
Mr. Sclftone and the Reverend Mr. Bed, chaplains of 
(Thrill-Church, as well as by other members of the 
Univcrfity, not without fome degree of wonder and 
iurprizc. The crepufculum, or illuftration of the 
atmolphcrc, which lometimcs precedes fuch meteors 
ns that delaibed here, and even continues long after 
their extinction, might perhaps have remained till 
ten or eleven o’clock j which if we admit, this 
crepufculum may not improbably be considered 
as the fame phenomenon with “ the furprizing 
“ bright * luminous appearance vifible at London iti 
* Lloyd's Evening Pa/1, cV. No. 1289. p. 3.65, 

the. 
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<* the hcmifphere from the E.Ui to tl\c Wei, ub >ut 
“ ten o’clock, whuh Lifted about an hour,” the i’mie 
night, or at lead: as fonuthing finailar to it. In either 
of which calcs, the aunolplierc at London will he 
allowed to have been in -a proper dilpolilton for the 
production of this fpecieo of meteors, and impr.'»n,itcd 
with the fame kind of luminous vapoui that occalionecl 
the phenomenon mentioned here. 

The Angularity of this meteor was fixed by the 
gradual and regular diminution of its rcfplendcncy 
between the tipper and lower limbs, an inflance of 
which I never obferved before. This continued from 
the time I fit ft difeovered the arch almoft to the very 
moment of its extinction. The limbs of the zone 
forming this arch were, however, very well defined ; 
infomuch that the regularity of its figure, by the 
gradual decreafe of btightnefs, was not in the lcaft 
impaired. The evening was fomewhat cloudy, but 
ftill and calm, and feveral of the ftars appeared. As 
I have not met with a defeription of fuch a pheno¬ 
menon, in any of the physiological papers confultcd 
by me on this occafion j I have taken the liberty to 
tranfmit you the foregoing account of the meteor ieen 
here, on Saturday, October 12, 1766, to be communi¬ 
cated to the Royal Society, hoping it may prove not 
altogether unacceptable to the members of that 1110ft 
learned and illuftrious body, I am, with great 
regard, 

Dear Sir, 

Your moft obliged 

.humble Servant, 

Chrift-Church, Oxon. T 1 « • . 

Nov. 7 , 1766. John Svvmton. 

Received 
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Received November x 8, 17 < 56 . 

XIII. Some Obfervations on Swarms of Gnat s\ 
particularly one feen at Oxford, Augull 
20, 1766. In a Letter to Charles Morton, 
M.D. Sec.R. S. from the Rev. JohnSwin- 
ton, B. D. F. R. S. Member of the 
Academy degli Apatifti at Florence, and 
of the Etrufcan Academy of Cortona in 
Tufcany. 

Dear Sir, 

Read Feb. aC.^jpHE gnats have been more numerous, 
l ~° 7 - X as well as more noxious, here, during 
the months of July, Auguft, and September, 1766, 
than perhaps they were ever known to be before in the 
memory of man. So many myriads of them have 
fometimes occupied the fame part of H|pe atmofphere, 
in contiguous bodies, that they have refembled a 
very black cloud, greatly darkened the air, and almofl 
totally intercepted the folar rays. The repeated 
bites likewif'e of thefc malignant in feds have been 
Jo Jcvcrc, that the legs, arms, heads, and other 
parts, alluded by them, in many perfons, have been 
fwelled to an enormous flue. The colour alfo of 
thefo parts, at the fame time, was red and fiery, 
perfectly fimilar to that of lome of the moff alarming 
inflammations. 

As the natural hiftory of thefe troublefome infeds is 
fufliciently known, having been given us, with great 

accuracy 
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accuracy and prccifion, by Monfct, Swammerdam, 
Reaumur, and others, it would be Superfluous to 
expatiate upon them here. But I cannot Joibear 
taking notice of one very remarkable property ol thcte 
little mifehievons animals, which lately prclented 
itfelf to my view, and which has not yet peihaps been 
duly attended to by any nuturalift. Being in the 
garden belonging to the Fellows of Wadham Col¬ 
lege, with the Reverend Mr. Allen, Fellow of that 
houi'e, on Wednefday, Auguft 20, 1766, about half 
an hour before fun-fet, fuch an immenfe number of 
o-nata filled the atmofphere, in which we breathed, as 
I hid never feen before*. We both of us al(o then 
obferved fix columns, formed intireiy of thefe inters, 
afeending from the tops of fix boughs of an apple-tree, 
in another garden, feparated from that we were in by a 
partition-wall, to the height of at leaf! fifty or fixty 
feet. Two of thefe columns Seemed perfectly eredt 
and perpendicular, three of them oblique, and one 
approached Somewhat towards a pyramidal form. 
That bodies of gnats, in figure a little fimilar to the 
pillars mentiodld here, are now and then to be feen, 
we learn from an ingenious * author j but that thefe 
bodies ever afeend fifty or fixty feet, has not, I believe, 
been yet obferved by any zoologer or natural hiftorian. 

It may not be improper to remark, that lomc of 
thefe gnats had their bodies greatly difitendod, and 
fwoln much beyond their itfual Size, by the un¬ 
common quantities of blood they had imbibed. One 
of them, in particular, being killed at the caftle here, 
feemed confiderably larger than any of the reft, and 

* Tho.Moufet, Inferior, five Minimor. Animal. Tbeatr. c. xiii. 
p. 8a. Londini, 1634. , , 

$ had 
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had as much blood cxprd&d from it as flair,ed at 
beftncarcd part of a wall three or four inches fquarc. 

• I have been informed by the Reverend Dr. 
Wyndhrim, Warden of Wadli.un College in this 
Univcrliiy, that, about thirty years ago, many columns 
of gnats were perceived to rife from the top of the 
ftecple of the cathedral church at Salifbury, by a con- 
fiderable number of people. He likewile declared, 
that thefe columns were feen both by himfelf and 
the Reverend Dr. John Clarke, then Dean of Salif¬ 
bury j that, at a fmall diftance, they refembled fraoke; 
and that this at firft occafioned a fort of alarm, many 
believing that the church was on fire. 

I fhall only beg leave at prefent to add, that the 
Reverend Mr. Berkeley, Student of Chrift-Church, as 
he allured me, was entertained with an appearance 
fimilar to that I had feen, the fame evening, in the 
country, at a fmall diftance from Oxford j that fome 
of the bodies of gnats perceived by him, unlefs he 
was deceived, afeended much higher thanthofe I had 
obferved j and that I am, with all due fentiments of 
refpedt. Sir, 

Your much obliged, 

and moft obedient, 

humble fervant. 


Chrift-Church, Oxon. 
Nov. *5, 1766. 


John Swintoh. 
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XIV. A Defcription of the Andrachm , with 
its Botanical Char afters: By G. D. Ehret> 
F. R . & 

Read Feb. s 6,Tp ROM a fhort and crooked flom go 
i 7 6 7 * 0 ff irregularly fevcral branches bon ti¬ 

ng in various directions; but the younger fhoots 
moftly pointing upwards. The height of the flirub- 
is now about four feet. 

The ftem and branches are of different colours at 
different feafons. In the fpring, they appear of a 
greenith cinnamon colour; thisis gradually heightened 
to almoft a red during winter; towards the end of 
which, the epidermis peels off, and the new bark ex¬ 
hibits the likeappearance as it had the fpring before. 

On the extremities of thefc branches, the Ihoots of 
the preceding year, which arc of a deep red colour* 
are many leaves of different fisscs, placed irregularly; 
the larged: leaves were in length, when the figure was 
drawn, about four inches, and two inches and an half 
in breadth, of an oval figure: they are moftly entire, 
though the edges of fome are lightly ferrated : their 
iurfaee is ftnooth and lively, but not glolly or Aiming. 
They are fupported on the branches by fbotftalka 
about an inch long, of a red colour and fmpoth. 

The young leaves, at their firft appearence,are of a 
faintifh green with a call: of yellow yet beautifully 
ftuded with red: their footftaiks and middle rib are 
x then, 
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then hoary, but they lofc this appearance as they 
grow older. 

This very rare fhrub produced its flowers, for the 
firft time in England, in the garden of Dr. John 
Fothergill, at Upton near Stafford in Effex, May 
1766. The principal fpikes of flowers in this fpecies 
of arbutus are eredt, producing many fide ones in a 
horizontal direction, their extremities inclining down¬ 
wards. Each of thefe Ample ramifications contain 
many white " globular flowers, hanging on long hoary 

Thefe fpikes of flowers, forming a kind of loofe tuft 
with the bright bunches of leaves, form an elegant 
appearance. 

Characters of the Flower. 

T A B. VI. 

Fig. a. reprefents a fide view of the flowers; they 
are of a globular fhape, and open into five obtuie J 
reflex lacirii®, in the manner of the common arbutus. 

•Fig. b. a. back view of the flower, upon which 
appears the calyx fpread open, and clofely adhering to 
the flower; it confifts of five oval pointed, leaves or 
divifions; around this calyx appear on the corolla ten 
viflble nedtaria. 

•When thefe flowers drop off, the calyx clofes up, 
and embraces the tender germ. See Fig. c. : 

pig. d, reprefents . a flower feparated from the 
calyx ; it is inlerted at the bafe of the germen. The 
ten nedlaria, which are fomewhat fwollen or raifed 
from the corolla, and have tranfparent appearances, am 

0^.2 * aifo 
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alfo discoverable, whilil the magnified figure lays the 
parts more diftindtly in view. This is a remarkable 
character in this flower. 

Fig./*, exhibits the flower laid open: it is frnooth 
without, and hoary within ; it contains ten ftamina, 
which are inferted at the bafe of the flower, their 
filaments and apices embrace half the ftyle. 

Fig. g. two ftamina magnified, the bafe whereof 
is a tender fiLefliy fubftance, hoary and of a club-like 
fhape j this diminifhes gradually into a filament, upon 
which is fituated a finguJar anthera; this anthera 
burfts at two apertures (as the figure reprefents), and 
difperfes its farinaceous duft towards the ftyle: from 
the top of this apex, comes forth, at the oppofite fide, 
two crooked forked horns, bending downwards in 
length of the antera. 

Fig. b. the germen or rudiment magnified. This 
is hoary, its bafe confifts of a red flefhy fubftance, 
with ten obtufe angles. The ftyle fupports a ftnali 
glohplar ftigma, and does not exceed the length of 
the fiower. 

Fig. i. reprefents a horizontal view*of the germen, 
as obferved through a lens j it has five regular locula- 
ments or cells, though feemingly but one feed} but 
by a clofer infpe&ion, there appeared feveral embryo 
feeds in each cell. 

Fig. h a dried fruit or berry of the andrachnein, 
its natural fize, with an horizontal fe&ion. This fruit, 
which is tuberculous, I drew from a fpecimen 'con- 
lifting of the whole branch, leaves, flower-fpikes,with 
many ripe berries which was brought from Aleppo, 
by Dr. Alexander Rufiell 5 all which I examined and 
defcribed atthat time for my ownfetisfafifcion, and 
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find them to agree exaitly with the recent Ihrub above 
defcribed. It likewife Teems worthy of obfervation, 
that the plants raifed by the gardiners by .grafting or 
inarching the andrachne upon the common arbutus, 
which is the method chiefly ufed in propagating this 
elegant Thrub, differ conliderabiy from the plants 
raifed from feed, particularly in this, that the young 
branches, and the footftalks of the leaves, are very 
hairy,and the leaves themf?Ivesare all without excepti¬ 
on deeply ferrated' like the arbutus* Dr. Ruflell alio 
informs* me, that the outer bark of the old. ftern and 
branches abroad, are for lome months of the year of 
as beautiful a crimfon, as the young (hoots are here 
defcribed to be, and doubts not but it will befo in this 
country, as the fhrub grows older *. 

* It may notbe improper to mention, that the flbwer fpike 
above defcribed, with the glandular prominences, which were- the 
rudiments of future flowers, made their appearance foon after 
Midfumtner 1765 : they advanced very flowiy during the remains 
of fuminer ; flood the winter under a flight coyer, and made no; 
great prog^efs, till within a mont.h of their flowering. ; .. . o 

Tlbat-plantjwhich prpjiuced thefe flowers, yVa$ one offevenal, 
which J. Gordon, of Mile-end, was fortunate enough t<? raife. 
From feed, feht by Dr. Rufftll from Aleppo in 1754; and 
that this fhould be the only plant which has hitherto pro¬ 
duced flowers, is probably owing principally to its having been, 
divers times tranfplanted* 

■ . ' j-f. 
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Received Deccniber 20 , if 66. 

XV. Hiftory of a Foetus -born with a very 
imperfeSl Brain j to which is fubjomed a 
Supplement of the Fffay on the Ufe of 
Ganglions, publifhed in Philof Franf for 

3764.* By James Johnfton, M. D. 

Read March, s>TN offcober 27, 1765, a monftrous birth 
..U 67 *, Jl. was brought rile by a midwife of this 
place. It was a female child come to its full time, in 
which the whole fcull excepting its bafis was wanting: 
this was covered with lomething which had the ap- 
pearance-of red flefh. I found it to coniift of different 
membranes; and in a fmall depreffion, in a back 
part of the bafis of the fkull, lay the brain, fuch as 
it was, not exceeding the fize of the kernel of a 
filberd nut, flaccid and membranous. 1 could not 
have pofitively pronounced it brain, had I not traced 
its continuation into fpinal marrow, down the channel 
of the vertebras. The eyes were perfect and found. 
The optic nerve of one eye I examined, though not 
large enough, yet in thicknefs was almoft equal to 
one third of the fpinal marrow, which was too fmall 
iikewife. 

Upon opening the bread: and abdomen, all the 
organs contained therein feemed in ffrudure perfedf, 
.properly fituated and full grown. The heart in par¬ 
ticular was .plump and {Irons. This infant had not 

breathed. 
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breathed* its l'ungs,which were perfect,funk in wafer; 
yet the mother and midwife felt it a&ive and ftrong 
juft before delivery. 

This child had tongue, noftrils, eyes, and ears, and 
every other part, excepting the brain, perfect and 
plump, as in the healthieft infants come to their full 
time. , 

Many births fimilar to this, in moft circumftances r 
are recorded in the Tranfadfeions of the Royal Society, 
N°. 99. 226; 228. 242. 

1. Such of them as were born alive, died foon 
after birth, though lively and ftrong in the womb, and 
perfect in all parts, the brain and fcull excepted. 

2. In that of which an account is given by Dr. 

Prefton (Philof. Tranf. N°. 226.), the celebrated ana- 
tomift Monf. du Verney traced the eighth and ninth 
pairs, the medulla fpinalis, and the intercoftals. The 
child was well proportioned, the cranium, brain, and 
cerebellum were wanting* in lieu thereof, remained 
only a fubftance, like-congealed blood, covered with a 
membrane. „ ~ ’■ V • 

3;: Itt'd cafe related,- 1 and* largely commented upon, 
by the celebrated Wepfer *, which differs in many 
refpedts from other children faid to be without 
brains j the child- was well proportioned, its head .of 
the ufual fize, but its brain had degenerated into 
veficles, or .hydatides, each of which had its blood 
veffel (might one from thence infer the natural.,ftafe 
of the cortical fubftance of the brain to be celluiar?), 
arid the -optic and auditory; nerves took, their, rife 
from three portions -of medullary fubftance lying upon 
tbeipha&'oid eqain*.-. ■ 

- ' Manget Bibiioth. Au& Vol. II. p. 339. 

-• . 4, Thefe.: 
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4, Thefe Angular exigences afford ufeful in¬ 
ferences* and drew that the irritability of the hearty 
is capable of being fuftained, by very low degrees of 
the nervous power,while that irritability is kept up by 
the foffcering heat of the mother. This feeble life is 
foon extinguifhed, when the influences of the mother’s 
warmth and circulation ceafe (N°. 1). Such infants 
die as foon as born, or foon after. 

,5. Such examples more confequentially than expo-, 
rirnents demonffrate that the ipinal marrow is the 
principal origin of the intercoffcal nerves (N°. 2.) j and 
better than ligatures illustrate their vaffc importance. 

for, ■ '' ; ■■ '■ ■’ , " 

6. From the plump ftate of the body, and vigo¬ 
rous appearance of the heart, it is evident the circu¬ 
lation, and the developement of the feveral organs, 
had been carried on properly in the foetus , and that 
the irritability of the heart derived a fufficiency of 
nervous influence -from the intercoffcal nerves, ana its 
ganglions, and thefe again from the fpinal marrow, 

for growth, and that ffcate of exigence. 

In the effay which was published in the Philof. 
Trartf. for 1764, I endeavoured to prove, that as 
ganglions are feated eoflffcantly on the intercoftal 
nerves, and bn 0thers fent to mufcles whofe motions 
are involuntary, and are very rarely feen on nerves 
fent to voluntary mufcles, and not at all on the fenfbry 
nerves j it feems that, by means of ganglions, the 
motions of the heart andinteftines and uvea are render¬ 
ed uniformly involuntary. I was then, and am ffcill 
fenfible that various ffcrong objections may be made 
to this do&rine, in common with every other fyflem 
whatever j but dpecially every fyffcem which pretends 
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to explain any thing relating to fo obfcure a part of 
the animal ceconomy,- as the nerves, and their facul¬ 
ties. But as this do&rine, weighed again ft what has 
been faid againft it, feeins to me to have a confidera- 
ble preponderance of evidence and probability in its 
favor, I {hall now ftate the ftrongeft objections which 
have been oppofed to it, and endeavour to anfwer 
them. 

i. The chief obje&ion which has been made to. 
this do&rine arifes from obferving, that the {pinal 
nerves, have each one ganglion : and that one or two 
have been obferved foraetlines upon the fubdivilions 
of the fifth pair of nerves. 

With refpeCt to the firft, it is in the higheft degree 
probable that the ganglion obferved upon each of 
the fpinal nerves refpedts folely the intercoftals (lee 
Window's defcription of that nerve, Exp. Anat. p. 
462.) and is there feated to fet apart for the ufes of 
the great fympathetic nerves the furculi,. which are 
from each of thefe ganglions detached to that great 
pair of nerves. 1. Becaufe the fpinal nerves have 
no other ganglion in any part of their courfe. 
a. When nervous twigs are fent off from the fpinal 
nerves, to join others befides the intercojlah , they have 
no. ganglions. ; as the nervi accejjorii fent from the. 
upper {pinalnerves to join the eighth pair: and the 
firft of the {pinal nerves, and the laft of the neryi fa- 
cri are reprefented by VieufTens * as being without 
ganglions, and fending no contribution to the inter- 

coftals. . ... 

Were th t ganglions only little knots indifcriminate- 
Iy. fuitable for nerves, which carry the commands erf 
* Neurograph. - 

Vol. LVII. R Ik*' 
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the will, and thofe which do not, one might exped 
them equally frequent on the nerves of the limbs, 
as at the rife and on the courfe of the intcrcvjlah, 
where they are numerous, large and conftant: on 
the nerves lent to the JcnJory organs, and on the phre¬ 
netic as well as the lenticular ganglion from which the 
Iris is provided with nerves. In a word the folici- 
tude, fo to exp'refs rayfelf, and the conftancy with 
which all parts whofe motions are involuntary are 
provided with nerves furnifhed and befet with gan¬ 
glions-, and the great fcarcity and rarity of them on 
nerves detached to mufcles fubjed to our volitions, 
and the total want of them on the fenfory nerves, 
fufficiently befpeaks their general diftindion and ufe, 
notwithftanding a few feeming exceptions. I fay 
■ feeming, becaufe fome that are alledged as exceptions 
are not permanently and conftantly found. To af~ 
certain the ufe and importance of any part of animal 
ftrudure, we ought to be certain that it is conftantly 
found in that fituation; if, on the contrary, it be only 
accidentally feen, and not perpetually, we can nei¬ 
ther affign any important ufe to it, or draw any im¬ 
portant dodrine from it, and have great reaibn to 
fufped it to be rather fome morbid phenomenon 
than otherwife. Now this is the cafe with refped 
to the ganglia deferibed by Mekelius as feated on 
twigs of the fecond and third branches of the fifth 
pair of nerves j betwixt which and other ganglions 
Baron Haller makes a very effential diftindion, par¬ 
ticularly the ganglion ophthalmicum , which he fays is 
conftant and perpetual, whereas thefe beforemention- 

■ ed 
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ed are not To, for he * mentions his having examin¬ 
ed bodies in which they were wanting. 

But, fuppofing the utmoft in favour of thefe gan¬ 
glia of the fifth pair: the nervous twigs on which 
they have been obferved are chiefly diftribu-ted to 
the falivary and mucous glands, about the tongue, 
jaw, palate, throat, and noftrils, and therefore may 
be fuppofed to have fome ufe in glandular fecretion j 
for we fee the glandular parts in the abdomen are 
fupplied by the intercojlals as well as the mufcular 
fibres of the heart and inteftines. 

2. It has likewife been objected that the interco- 
Jlals fend fome branches to parts under the controul 
of the will as the pharynx and diaphragm j as well 
as to the heart and intefiines, not fubjeCt to that con¬ 
troul. 

It is well known that the pharynx has its mofi 
considerable Supply of nerves, from the eighth pair: 
and the diaphragm is rendered paralytic by tying or 
cutting the phrenic nerves diftributed to it, which 
IhewS that its motions have very little if any depen- 
dance on the minute filaments, which it receives 
from the intercojlah. The motions however of both 
thefe parts are properly Speaking of the mixed kind, 
Sometimes being voluntary, at other times involuntary: 
thus the diaphragm moves when we are afleep, as well 
as when we Wake, and continues for fome time, even 
during a profound apoplectic fit: and though we can 
raife the pharynx by an effort of the will, yet in the 
aCtion of deglutition its motions are chiefly involun¬ 
tary from the JHmulm of the food, palling down 
the gullet, as has been Shown in the mofi ingenious 

* Haller, El. Pbyf. T. IV. . ' , 

R 2 work 
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work of a great and worthy man lately dcceafed, an 
effhy on the vital and involuntary motions of animals . 

by Dr. Whytt *. 

And it dcferves to be remarked, that parts, whofe 
motions are of this mixed kind, will be found to have 
generally a double diftribution of nerves, namely inch 
as are without ganglions, to fubjedt them to the twills 
and fuch as have ganglions occasionally to fuppori 
thofe motions of the fame parts which go on without 
the will; but, thefe Supplies from the intercojiats 
being very minute, their adtion is generally called 
forth and' affifted by forne degree of uneafy fenfatioa 
or Stimulus, 

If thefe anatomical objections have not force enough 
to overthrow our dodirine, tire following or a pliyfio- 
logical nature, it is prefumed, will not be more formi¬ 
dable. . 

3. It has been objected, that if the ganglia inter¬ 
cept the communication between the Jbnfonum com¬ 
mune and thofe parts whofe nerves are derived from 
them, they ought not only to intercept the commands 
of the will, and render the motion of thefe parts not 
voluntary, but they ought alfo to prevent the im~ 
preffions made on the nerves of thefe parts from being 
conveyed to the fenjorium commune , i. e, thefe parts 
ought to be infenfible. The contrary of which is 
true; for example, the inteftines, whofe nerves come 
from ganglia, are among the tnoft fenfible parts of 
the body. And if the uneafy fenfation in the lungs, 
iri afthmatic cafes, was not conveyed to the Jbnforium 
commune, how could the will redouble the adiion of 
.the diaphragm and the mtercojlal mufcles ? 

* P. 


2 


To 
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To this I anfwer, that the interruption of the par¬ 
allel direction of the nervous filaments, which pro¬ 
bably takes place in ganglions, may intercept the 
efforts of the will, and aifo render the fenfations of 
parts wholly fupplied with nerves from ganglions, 
more indeterminate and confufed than in other parts; 
which' in fadfc is the kind of fenfation proper to thefe 
parts, yet without rendering fuch parts totally in-' 
fenfible, which is well illuftrated by morbid cafes. 
Paralytic difeafes drew that the nerves may be fa af- 
fedted as to become incapable of conveying the com¬ 
mands of the will, and yet remain fafficiently ca-. 
pable of re-conveying fenfible perceptions- In the 
palfies which are moft frequent, the parts rendered 
immoveable by the difeafe have as quick a feeling 
as thofe that remain moveable by the will, and, what 
by the way deierves attention, are often moved in¬ 
voluntarily, efpecially upon the application of any 
painful Jlimulus: and it is obfervable that the paraly¬ 
tic limbs, which are not to be moved by our volitions, 
are often called into adtion, when the paralytic perfon 
is fuddenly thrown into forne vehement paffion : 
juft as we obferve the fame caufe to produce extraor¬ 
dinary commotions in the heart and inteftines, &c. 
notwithftanding the will, coolly exerted, has no power 
over thefe parts. 

Various obfervarious fhow that the feelings of parts 
whofe nerves come from ganglia are by -no means 
-acute, but blunt and confuted. We have it on the 
authority of the great Harvey, confirmed by the ex¬ 
periments of Baron Haller, that the heart, though 
highly irritable, -is yet when touched hardly fenfible 
of it. Dr. Haller afferts that the lungs, liver, fplepn 
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and kidneys, all fupplied with nerves from the inter- 
ccjials, have been cut in pieces without the animal’s 
feeming to feel pain. And what is lefs liable to ex¬ 
ception, operations and difeafes in the kidneys, and 
ulcers in the lungs, {hew their feelings not to be ex- 
quifite 

The ftomach, which has a very large portion of 
the eight pair of nerves beftowed upon it, by ligatures 
of this nerve, lofes its fenfibility and contradtive pow¬ 
er fo perfedtly, that the food neither paffes down the 
cefophagus, nor is concodted in the ftomach, but, by 
fpontaneous corruption there, puts on the appearance 
of the fasces themfelves in the great inteftines -f*. This 
proves what was afferted concerning the eighth pair, 
as being a fenfory nerve ; and ’tis in confequence of 
the fenfibility which the ftomach derives by means 
of this nerve, as well as its own ftrudture, that the 
ftomach becomes the principal feat of hunger: 

« And (to ufe the words of Dr. Whytt :£), as it is 
'' affected with a more difagreeable fenfation, when 
« we have wanted food for any confiderable time, than 
“ the guts, fo likewife it is more fenfible of an agree- 
“ able feeling from grateful food, and in thefe refpedts 
" jt may be faid to be more fenfible than the inte- 
« ftines.” Baron Haller has obferved that parte which 
have nerves from ganglions are not fo diftindtly pain¬ 
full as others, “ ut anima non adeo accurate locum 
“ dolentem diftinguat, fed obiter utcunque, et cum 
“ aliqua latitudine §,” And this confuted indeter- 

* Haller. Irritab. et Whytt. Path. Eflays, 
f See Vieufiens, Bruni, Morgagni, Haller. 

% Path. Efl‘. p. 155. ' 

§ Elemi Fhyf. T. iV. p/407. 

, . minate 
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minate fenfation is the fenfation proper to the in fe¬ 
lines, though in many inftances they are the feat 
of exquifite pain; yet, in confequence of the con- 
courfe and commixture of the nervous filaments in. 
ganglia, any painful difeafe feated in the intefitines, 
or in others of the vifcera contained in the abdomen » 
is lefs determinable to its particular leaf, or rather 
is more apt to aftedl the parts contained in the ab¬ 
domen* not primarily affe&ed, than difeafes of a 
painful nature, which are feated in the ftomach itfelf, 
or other parts whofe nerves are unfupplied with gan¬ 
glions. And this lea'ds to a natural folution of the 
caufe of that fympathy, that communion of fenfation, 
or imputation of fenfation, which fo frequently takes 
place, in the difeafes of the contained parts of the 
abdomen, from which forne writers (Linn. *) have 
very conclufively argued for the neeeffity of fuch a 
communication of the nervous filaments in ganglia 
as we contend for, from the beft anatomical autho¬ 
rity, and which appears to have fuch important ufes 
in the animal oeconomy, and to be the occafion of 
that fympathy or confufion of fenfation among the 
abdominal vifcera in particular -f-. 

* In Haller. El. Phyf. T. IV. p. 

f The folution of die problems concerning the fympathetiek 
affedtions, or content of parts, has employed the hands and pens 
of many ingenious writers; and if all thequeftionsrelating.to it 
were difeuffed, volumes might be filled, and the fubjedt neither 
exhaufted nor urvderftood. The ingenious Dr. Whytt has with 
great-acutenefs fliewn that fympathy in general is only to be ac¬ 
counted for from a fentient principle, feated in ; thsfenformm 
commune, where all nerves begin; and communicate; nis objec¬ 
tions to particular fympathies arifing from a- connexion of. nerves 
in ganglions feem inconclufive; for lie remarks that fuch a 
communication as is fuppoled in ganglia to occafion fympathy, 
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4. It is obje&ed alfo that every voluntary mufcle- 
in the body becomes involuntary when it is ftiongly 
Simulated, for example the acceleratores ttrincz are 
quite voluntary in their action ot expelling the urinej 
but adt involuntarily in expelling th ejemen. 

When we confider the date of the foul and body 
under any great commotion of mind, we find the 
ufual operations of the mind itfelf are not only inter¬ 
rupted, but thofe parts of the body too which the 
will cannot controul are now agitated by the ftornri} 
for every one has experienced that the heart and 
1rifcera in general are vehemently affedted by ftrong 
paflions. The mind is in its turn re-adted upon* 
by very ftrong bodily fenfations ; it being well known 
that miifcular parts, which are ordinarily fubjea to 
our volitions, ceafe to. be fo if any part is ftimulated 
by exquifitely pleafing, or. excefiively painful fenfa¬ 
tions ; under fueh a famulus, they are necefiarily 
contradted or convulfed. But it is not therefore to 
be concluded that the gentle fimulus of the blood on 
the furface of the heart, and of the air, food, and in- 
teftinal juices on the inteftines, of which the mind 
has no conlcious perception at all, much left a dila-» 
greeable one, can lay it under any fimilar neceflity, 
as fome have argued 5 and therefore the independence 

would caufe a confufion in our fenfations as well as in the mo¬ 
tions of our mufcles,—with refpeflt to fenfation I have remarked 
that confufion or indeterminate fenfation, i$ that, which is pro* 
per to parts whofe nerves arife hm^ganglms^zni that the muf* 
cular motions of thefe parts are by means of ganglions not 
regulated by the will, but fubfift by the application of an irri¬ 
tating caufe: and, inftead of proving that fympathy in the abdo* 
minalvifcera&Qzs not arife from ganglions , they prove that it docs. 
See Whyttondifeafes of thenervest , 
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of thefe motions on our minds, cannot be explained 
from this analogy, which does not fubfift in fad. 
This objection therefore can have no force againft 
our doClrine, however it may recoil upon another •, 
as all voluntary mufcles whatever may be excited to 
contractions by irritations exceffively painful or plea- 
fmg, the contraction in fuch cafes being involuntary, 
necefifary, and uncontroulable. But the Jtimuli that 
affeCt the heart and other parts, whole motions are 
naturally involuntary, are not of this clafs and ftrength, 
and indeed are fo little perceived by the mind, as^ to 
lay it under no fuch neceffity, as that Jiimulus which 
renders the aCtion of the acceleratores urince -involun¬ 
tary in expelling the femen. 

5. Laftly it has been objected, that,' though the 
motions of the uvea are involuntary from light af¬ 
feCt in g the eye; they are truly voluntary when it 
contracts in order to the diltinCt vifion of an objeCt 
placed near the eye, whofe minute parts we want to 
obferve accurately^ 1 . 

It feems on the contrary certain, that the contrac¬ 
tions Of the uvea, in order to diftinCt vifion, equally 
arife from different imprefiions of light on the retina, 
and are equally involuntary, and folely dependant 
upon the imprefiions of different degrees of light in 
all cafes: the diffinCtion indeed is chiefly verbal j 
as it is granted, that the motions of the uvea ate in¬ 
voluntary from light affecting the eye, that is, differ¬ 
ent degrees of light (hiking upon the retina necefia- 
rily occafion more or lefs of ‘contraction :ih the pupil. 
But as vifion, confidered as diftinCt or indiftinct, is 
occafioned by vinous imprefiions of light' upon’ the 
retina, the contraction of the pupil neceffarily' fpl- 
Vot. LVII. S lows. 
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lows, according to the degree of that impreffion: in 
the cafe of diftant objects, the faint impreffions of 
light on the retina make the pupil contract little, 
and it remains wide j for dilatation is the natural 
ftate of the pupil. In obferving very near objects 
the light is cceteris paribus Wronger, and ftimulates 
the retina, and contracts the pupil more. 

In a word, the contractions of the uvea arife from - 
the fenfations of the retina involuntarily and uniform¬ 
ly, according to an invariable law and connexion j 
otherwife why does the pupil conftantly become 
immoveable, when by a gutta ferena the retina be¬ 
comes infenfible ■ Let any one obferve the motions 
of the pupil, by the help of a mirror, they will al¬ 
ways-find it impracticable to fubjeCt them to the 
will. Indeed it is clear from experiments, as well 
as difeafes, that the iris, like all other parts provided^ 
with nerves from ga?2glia, has but a dull degree of 
feeling, and is moved entirely independent of the 
will *. ec What perfuades me, fays M. de Haller, 
'« that the iris is much lefs fenfible than the retina , 
“ is, that if, after having pierced the cornea, you ir- 
“ ritate or cut the iris, it is not therefore contracted, 
“ whereas the lead; increafe of light makes it con- 
“ trait 5 which evidently proves that this contraction 
“ does not depend upon the proper fenfibility of the 
“ iris , but on that of the retina . The gutta ferena 
“ ferves to prove the fame thing, the iris being no 
“ ways changed in that difeafe, any further than it 
“ is deprived of motion, from the fenfation of the 
" retina, being destroyed by a palfy of the optic 
“ nerve ” Eflay on Irritability, p. 31. 

* See Wbytt, E 1 T. on the Invol. motions. Le Cat, on the Sen- 
fes, Haller, Elem. Pbyf. &c, , 

' To 
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To conclude, the ganglia , refpeCting their ftruc- 
ture, may ijuftly be confidered as little brains, or 
germs of thofe nerves detached from them, confift- 
ing, according to Window, of a mixture of cortical 
and nervous medullary fubftance, nourifhed with 
feveral fmall blood veffels *, in which various' 
nervous filaments are collected, and in them lofe 
their parallel rectilineal direction, according to Baron 
Haller -f“, who likewife obferves that ganglia fend 
off more and larger nerves then came to them £ j fo 
that a new nervous organization, analogous to the 
brain, probably takes place in them. 

RefpeCting their ufes, ganglions are the origins 
of the nerves, fent to organs, moved involuntarily, 
and probably the caufe, or check, which hinders out- 
volitions from extending to them. As different 
fources of nervous power, ganglions are analogous 
to the brain in their office, though they derive their 
nervous filaments (to he new arranged in them), and 
confequentiy their power, ultimately from it. 

In a word, ganglions appear to limit the arbitrary 
power of the foul in the animal ceconomy. 

They put it out of our power, by a fingle volition, 
to ftop the motions of our heart, and in one capri¬ 
cious inflant irrevocably to end our lives: and how¬ 
ever in thcdark we may. be, what fubordinate agents 
are fubffituted, fo uniformly to guide and direCt, in¬ 
dependent of us, our vital and involuntary motions; 
we mu'ft at leaft clearly difcern, in the contrivance, 
the'goodnefs, boundlefs, and unerring wifdom, no 
lefl than the power, of our adorable Creator*, “ad 
** impellendum fatis, ad docendum parum.” 

: * Winflow, Traits de la Tefte, 629. t Halleri Eletn. 

Phyf. T. iv. p. 203. % Haller, ibid. ' „ 

S 2 XV. Co- 
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LEMMA. 

Read March 19, /^|UM ex illuftriflimi Newton! In— 
' ?67 ' ventis conftet, “ gravitatem in 

« univerfa corpora fieri, eamque proportionalem eflb 
«* quantitati materia? in fingulis, et reciproce propor- 
««tionaiem quadrato diftantiae inter corporum centra,’* 
exinde fequitur, quod inter bina quaevis fyftcmatis 
mundani corpora exiftere poteft limes attraftionis, in 
4 <P° 
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quo utique fitum corpufculum tequalibus viribus 
utrumque verfus urgebitur. 

Invenire hunc limitem inter folem et cometas, et 
quasdam inde pendentia, eft fcopus problematum fe- 
quentium. 

P R O B. I. 

Datis, materise quantitatibus in duobus corporibus, 
«t diftantia inter eorum centra invenire limitem at- 
tradionis. 


TAB. VII. 

In Figt i. fiiit S et C centra corporum, quorum 
majus, S; et quantitates-materiaein ipfis vocentur jet 
c refpedive. Secetur reda SC, ultra minus corpus 
C in infinitum produda, in A et 0,1 ta ut fint SA ad 
AC, et SO ad OC; in fubduplicata ratione ipfius s ad 
c; fuperquc diametro OA delcribatur femicirculus 
OLA: Et limes attraction is erit fphaerica iuperficies 
circumadu le mi circuit OLA circuitt' axem OA ge- 
nita. ' . ' • . 

Nam ex iis quse pramifia funt in lemmate patet, 
punda A et O effe in Iimite. Et', fi a pundo quo- 
vis L in femicirculo OLA ducantur redae^ LS, LC 
ad centra corporum S et C, erit, ex natura circuli, SL 
ad LC ut SA ad AC, et ut SO ad OCj unde punc- 
tum L eft in Iimite. Pari ratione, omnia punda in 
femicirculo OLA, adeoque in fphasrica fuperficie cir¬ 
cumadu iftius femicirculi genita, font in Iimite quae- 
iito. Limes igifur attradionis eft htec fuperficies 
fphserica, corpori mbori C cccentrica. Q^E. I. 

S C 
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S C H O L. I. 

'Intra hanc fuperficiem, quam voco Umitantem, 
corporis minoris vis plus pollet: Extra, majoris. 

Corol. I. Sphasrse limitantis diameter AO, ejufque 
fegmenta AC, CO, funt ut diflantia inter corporum 
centra. 

Corol. 2. Dato quovis pundo in fuperficie limi- 
tante, ut et corporum diflantia, datur tota fuper- 
Jicies. 

Corol. 3. In hac fuperficie, gravitatio dirigitur ad 
pundum A, tanquam ad centrum. Ob tequalitatem 
virium, quibus corpufculum in L trahitur verfus cor¬ 
pora S et C, diredio vis ex ipfis compofitae bifariam 
fecat angulum SLC j ideoque tranfit per pundum 
A; per iii. 3. elem. 

Corol. 4. Et dudo perpendiculo CB ad CL, oc- 
currente ipfi LA (produdse, il opus fit) in B; vis ipfa 
compofita erit reciproce ut redangulum CLB. Nam 
CD demiffo perpendiculo fuper LA, vis fimplex ver¬ 
fus C erit ad vim compofitam verfus A, ut CL ad 
2LD, id eft, ut BL ad 2CL. Unde, cum vis fun- 

2CL 

plex fit ut vis compofita erit ut XHTJ+LB* 

1 ' lve ut CLxLii* 

S C H O L. II. 

Si duo corpora fuerint sequalia, limesattradionis 
eflet planum infinitum, diflantiam corporum bifarinrh, 
et ad redos angulos fecans. In hoc cafu, CA sequa- 
retur ipfi AS, et pundum O abiret in infinitum, 

SCHOL. 
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S. C H O L. III. 

Pofitis, diftantia SC—femidiametro corporis 
raa]oris Szzzb, et minoris C==£: fi ea fuerit corporum 
diftantia, ut fit d: k :: >Js + \}c : Vf, pundum A con- 
tinget fuperficiem corporis C. Idem eveniet pundo O, 
ft,imminutS paululum diftantia, fit d: k :: */s —vV: >Jc. 
Sin diftantia d adhuc minor fuerit, Problema evadet 
impofiibile... 

PRO B. . IIJ- 

lifdem pofitis, invenire locum in quo vires corpo* 
rum fint ad invicem in ratione data. 

Sit ratio data h ad c, in qua opprtet efte vim cor¬ 
poris majoris ad vim minoris.- Secetur* praduda SC 
(Fig. 2.) in E et P,*ita ut fint SE ad EC, et SP<ad 
PC in fubduplicata ratione ipfius s ad by. et locus • 
quasfitus erit fuperficies iphser.se PFE, diametro,-PEF 
defcriptse. Q^E. L. 

Demonftratutut Prob.I.V 

Corol.. i. Si fecetur CS in G, ita ut fit’ CG ad ’ 

GS, ut ad ES, pundum G erit centrum ad 1 

quod dirigetur compofita gravitatio in fuperficie PFE. * 
JunganturFS, FG, FCj et agatur re&a GK ipfi 
SF parallel a. Cum ratio CG ad GS, five CK ad : 
KF, componatur ex rationibus CK ad KG, (id eft, - 
CF ad FS, five CE ad ES) et KG ad KFj et, per 
conftrudionem, ratio CG ad GS componitur ex rati¬ 
onibus CE ad ES, et b ad a confequens eft, quod ‘ 
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KG eft ad KF ut b ad c; id eft, ut vis corporis S 
agens fecundum redtam ipfi KG parallelam, ad vim 
corporis Cagentem fecundum re<ftam FK. 

•, Corol. 2. Et, ft in diagonali FG fumatur 
FH = FC, et agatur HM ipfi SF parallel, vis 
compofita in pundto F erit reciproce ut redlangulum 
CFM. 

; Demonftratur ut Corol. 4/Prob. l I. 

Eadem intelligenda funt de fuperficie interiori pfc , 

• et pundits g, k, b, in Fig.-3. 

Corol. 3. XJbi h minor eft quam„/?, centrum g 
vetfatur'dntra f fuperficiern, f fe, ut in ’Fig. 3. ‘Ubi 
major, centrum G verfatur extra fiiperficiem PFE; 
eoque longius diftabit a corpore C, cseteris manen- 
libus, quo major fuerit rat o data. 

Cseterum (ut id Obiter moneam), vires corijun&as 
gravitatis non in diverfis ejufdem fuperficiei partibus 
tan turn, fed-et-in -diverfis iuperftciebus, funt inter fe 
in ratione fupradida. V. gr. Gravitas in pundlo P 
. eft ad-gravitation in „pundto /, .,ut redt^ngulum Cf m 
■ ad re&angulum CFM in'Figg. 2. et 3. 

$ C H O L. 

..Si ratio data eadem fit ac-sad.c, fphaerica fiiper- 
ficies PFE in planam mutabitur j haud fecus ac in 
Schol. 2. Prob. 1 . pundto P in infinitum abeunte. 
Si ratio fuerit major,,pundtum P cadet in contrariam 
pattern centri S ; et fuperfteies iterum erit iphasrica, 
«t cor port majoxt eccentric# y. ejufqne. diameter inve- 

nitur 
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ttitur ut fupra. Sin ratio data fuerit major quam 
% x s ad b z c-, vel minor quam k l s ad k x ? i 

Problema erit impoffibile. 

P R O B. III. 


Corpufculorum, conjundtis corporum S et C viri- 
bus attradtorum, motus generatim defcribere. 

Si corpora S et C medio fluido circumdentur, in 
quo mergantur corpufcula fpecifice leviora aut gra- 
viora quam iftud medium, corpufcula ilia perinde 
afcendent vel defcendent, per utriufque corporis at- 
tradtionem, ac fi ad corpus unicum traherentur; 
ideoque moVebuntur vel in redtis lineis vel curvis, 
prout eorum motus diredti Tint vel obliqui, refpedtu 
centricompofitse gravitation is. Nam centrum hoc 
idem valet * ac corporis, unici centrum in eodem 
pundto locatum. 

Cas. I. Corpufcula inter corpora C et S in redta. 
CS fita, quae ipecifice leviora Cant medio ambiente, 
tendunt ad pundtum A, Fig. i. Nam quas inter cor¬ 
pus C et puudtum A fita funt, afcendunt a corpora C y 
et quae inter corpus S et idem pundtum, a corpora 
S afcendunt, (per Schol. I. Prob. I.) Corpufcolum 
autem in ipfiffimo pundto A fitum, in aequilibrio de- 
tentum, rcquiefcit. Quae in redta CO fita funt, ex 
altera parte corporis C, afcendunt ultra limiteno O ad 
altitudinem indefinitam. Hasc enim, in toto itinere, 
quantumvis longo, afcendunt fimul ab utroque cor- 
pore C et S. Contra fieret, in corppfcuiis fpecifice 
gravioribus,: quod et de cafu fequente dicendum. 


* Hrec mathematics di&a-funt, non pHyfice. 
mini me trahunt. 

Vol. LVII. T 


Nam centra 

' ;..Cas, II. 
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Cas; II. Omnia corpufcula leviora, e corpora C 
oriunda, iis quae in redta fyzygiarum PS fita font ex- 
ceptis, afcendunt in curviiineis femitis, non multum 
diffimilibus, quantum auguror, eis quae pundis fig- 
nantur, in Fig. 4. quarum convexitas obvertitur cor- 
pori majori S, et quae magis magifque tendunt verius 
plagam ei oppofitam, Leviora enim, quas zn, fupei-* 
fide limitante OLA fita funt, afcendunt a punfto A} 
et quse in fuperficie PFE, vel pfe t (Figg. t. et 3.) a 
pundo G, vel g j quoniam haec punda funt centra 
gravitationis compofitas, ad corpora C et S j per Co- 
roL 3,Frob.jL et Corol. i.Prob.lI. Ejufmodi cor- 
puipula, cum primum expedita funt a corpore C, af- 
- ceftdunt quaquaverfum ab ipfius centro, faltem quam 
proxime j peragrando autem fuperficies pfe, PFE, 
&c. afcendunt quafi depulfa a centro g, vel G, &e. 
quod femper jacet inter punda C et S j et, dum au- 
getor ratio h ad c, manente diftantia CS, perpetuo re- 
-cedit a corpora Gj per Corol. 3. Prob. II. et citius,. 
auda quoque diftantia CS. Quamdiu intra fphseram 
limitantemcomprehenduntur, afcendunt fere a cor¬ 
pore C. In tranfitu enim per fuperficieni interiorem 
pfe, fugantnr a centro g, quod inter C et eloca- 
tur 5 at, ob compofitionem motus aritea acquifiti cum 
nifu afcensfis a centrp ( g', dire£Uones in qoibus.aflbr- 
gunt, feu tangentes femitas fuse,, fccant redam C g in 
pundts quae ad hue propiora funt corpori Cquam eft 
pundum g. Egreffis extra fphseram limitantem, et 
fuperficies exteriores PFE permeantibus, afeenfus eo- 
^urn magis magifque fit a corpore S. Fugantur nunc 
* eerifthi^, quod locatur inter E et Si eoque magis 
apprdpidquat, cseteris paribus, corpori S }J quo aitius- 
afeenderunt corpufcula a corpore C,. • 

6 Corol. 
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CoRot. I. Corpufcula, qua; a corpore C prope rec- 
tam fyzygiarum CS aflurgunt, ubi rfigiones ipfi A. vi- 
cinas attigerunt, fefe ad latera diffundent, curfumque 
in partes contrarias fledtent; velut aqua foritis arte fa- 
bricati, fimul ac futnmam confecuta eft altitudlnem, 
' quaquaverfum difHuit, retrorfus jamjam itura. Et 
omnium quidem femitis corpufculonim ex toto cor¬ 
poris C hemifphasrio ipfi S proximo fufcitatorum corrl- 
petit vertex V, Fig. 4. feu pundtum ex quo curva in 
contrarium producitur. Cis hunc verticerii, Corpuf- 
cula ad corpus S accedunt j trans, ab ipfb recedunt. 
Quae ab hemifphserio oppofito or turn ducunt, ab ipfo 
S nunquam non recedunt. 

Gorol. 2. Recedentibus corpufculis a corpore S, 
id eft, trans verticem V, angulus RTC, (Fig. 4.) fub 
femitse tangente RT et fyzygiarum refta CS content 
tus perpetim minuitur j ad modum parabolgEfj ; 

CoRot, 3, Vos, qud corpufcula leviora in His fii- 
perficiebus fphjEricis fita afcendunt, eo major eft quo 
propiora funt iil^i plag® oppofitionis, pGP, Manem- 
tibus enim medii ambientis et corporis .immOrfi^ea- 
fitatibus, fi augeatur vis acceieratrix gravitatis in qua- 
cunque ratione, augebitur in eadem ration^ differentia 
gravitatum fpecifxcarum, id eft, vis qua corpus im- 
merfum furiiim vel deorfum fertur in ifto medio, 
Augetur autem tfi$ acceleratnx in unaquaque harum 
fuperficierum, pergendo a conjunctione CB perFard 
oppofitionetn CP; -f* per Corol. 4. Prob» I. ef CoroL 
«, Prob» II; . ; 

f "^is.acdificratrbt augemr in fuperficie:aUacuftqU438^, ab E 
ad E et-P; quaandhi in P>ob. IJv minor faerie quam 

v'tst ad 1 , pofita ptefc Verb' has rattones asquentuty vires iti 
E et P.erurits, non accurate, quidem fed q-uam proximo, rngMift. 
I'd quod ex Corol. 2 . Prob. II. facile coiligUur, 

T a PROS; 
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PROB, IV. 

'p y fupradiflns, prtccipua caudarum comeficaiuni 
phaenomena derivare, in theoria Newtoni. 

Secundum hunc Philofophum celeberrimum, cau¬ 
dal cometicae ad hunc modum formantur: “ * Cau- 
“ das a capitibus oriri et in regiones a foie averfas af- 
t! cendere, confirmatur ex legibus quas obfervant. 
« Sufpicor afcenfum ilium ex rarefactione materia 
« caudarum oriri. Afcendit fumus in camino ini- 
“ pulfu aeris cui innatat. Aer ille per calorem rare— 
“ fadtus afcendit, ob diminutam fuara gravitatem 
*« fpecificam, et fumum implicatum rapit fecum. 
« Qmdni cauda comet® ad eundem rnodum afcen- 
t( ldent'a’ibie'i; ; Ham radii folares non agitant media, 
■**qu» permeant, nifi in reflexione et refradtione. 
t( Particulae refle&entes ea adlione calefadt® calefaci- 
** ent auram aetheream cui implicantur. Ilia calore 
t! fibi communicato rarefiet, et ob diminutam ea rari- 
** tate gravitatem fuam fpecificam, qua prius teridebat 
“ in folem, afcendet et fecum rapiet particulas reflec- 
« tentes, ex quibus cauda componitur.” Haec eft 
lumma theori® Newtonian®: Adjicit autem Audtor, 
,e Ad afcenfum vaporutn conducit etiam, quod hi 
“ gyrantur circa folem et ea afldone conantur a foie 
“ reeedere, at fobs atniofpliaera et materia coelorum 
«« volplane quiefcit, vei motu folo quem a folis rota- 
“ tione aCceperit, tardtuS gyratur. Hse funt caul® 
** afccnfus caudarum in vicinia folfe, ubi prbes curvio- 
*« res funt, et comet® intra denfiorem et ea ratione 
“ graviorem folis atmofphaeram co'nfiftunt, et. cau- 
“ das quam longiliimas mox emittunt.” 

* Newt. -Priaciip. p, 51 %. Edit tertise, j\-,. f Id. p. 514* 

, . r- ■ ' ; : ' Ex 
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Ex theoria jam expoitfa, fequentia corollaria lev? 
negotio deducuntur. 

Coeol. i. Caudse cometicne ad foli oppofitum di- 
rigi debent. Cum fol major eft qudm cometa quivis, 
quae in Problematibusfuperioribusde conjundiscorpo- 
rum inaequalium viribus earumque effedibus demon- 
ftrata funt/hxc locum obtinent. Corpufcula igitur,, 
ex quavis parte capitis cometae C excitata, eas, eafque 
fol urn, attingere debent altitudines, ad quas a viribus 
ibi agentibus impelli poffunt. Quse verfus conjundi- 
onem foils S excitata funt, attingere poffunt fphaeram 
limitantemjuxta A, non autem tranfgredi; per Caf. I. 
Prob. III. Aliis ex partibus excitata, altius a capite 
afcendere poffunt, fed eorum femitse Temper detor- 
quentur verfus foli oppofitum 5 per Caf. 2. Prob. III. 
Et in ipfo oppofito, redd afcendunt a capite ad alti- 
tudinem indefinitam fupra O} per Caf._ 1. Prob. Ilf. 
Prseterea, corpufcula ad maximas altitudines affurgent 
in ea plaga ubi vis furfum impellens eft maxima. 
Hsec vis autem eft maxima in plaga foli oppofita*' 
per Cofol. 3. Prob. III. Proinde, minima caudarurix 
altitrido (ft ita loqui fas fit) fpedabit ad folemj. et 
maxima, ad foli oppofitum. _ < 

CbROL. 2. Caudte, ab extremita'-e inferiore ad fu- 
periorem, dilatari debent. Nam dirediones^ vaporum 
afcendentium intra quamvis fuperficiem, PFE, diver- 
giunt a pundis inter cometain, C, et centrurp porii-- 
pofitse gravitatibnis, G, jacentibus; quas punda eo 
prbpius accedunt ad folem, S, quo altius afcenderunt 
vapores a capite cometae } ut in Caft su ?rob. III. ex- 
pbfitum eft. iPoftquapa Igitur corpuftulutn trarifivit 
ultra femit® Vertrcbra, V, (Fig. 4.) dum a centre fu-, 
gitivof G, afcendere conatur, dirediones afcensrrs fu 

.•■/v,-... 2 - Temper 
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femper vergent ad parallelifmum cum redta lyzygi- 
arura, SQ, per Corol. 2. Prob. III. nunquam vcro 
attingent. 

Corol. 3., Et caud® Iongiffim® effe debent in vi- 
cinia folis; idque ob fequentes caufas. 1. Ob ma- 
jorem vaporum e cometa deinceps extradtorum copi- 
am, majori calori folis quodammodo propordonatam, 
five congruentem. Eft autem hie calor reciproce in 
duplicata ratione diftanti® a foie. 2. Ob majoretn 
vaporum raritatem, ex eodem caloris gradu penden- 
tem. 3. Ob majorem medii ambientis denfitatem. 
Nam materiam coeiorum, cujufcunque demamea fit 
raritatis, denfiorem effe prope folem, feu commune 
centrum gravitate fyftematiS mundani (nifi quaten us 
rarefcat ingenti calore juxta folis fupcrficiem) rationi 
confentaneum videtur. Denftores enim ^ particulae 
inferiora petunt loca ; et inferiores fuperioribus com- 
primuntur, Sed in qua ratione diftanti® a foie den- 
fitasillius medii varietur, rd nondum eftcompertum. 
Ex hifee duabus caufis (2. fell, et 3.) jundtim fump* 
tis, oritur major differentia gravitatum fpecificarum, 
et inde major vis afeensus; qu® infuper augetur. 
4.. Per audtam vim acceleratricem ad folem % at in 
Corel.. 3. Prpb. Ill. notatum eft, H»c vis eft feci* 
prqce in duplicata ratione diftanti® a foie. 5. Ob di* 
mijdutam fgh®raoi Iimitantemj quo padtafit, ut 
complures vapores, qui in major ibus a foie diftantiis 
intra ampliorem fph®ram continebantur, et tunc af* 
cendebant fere a cometa, in minoribus extra contrac* 
tam feclufi, afeendant potitfimum a foie; per Caf. 2. 
Prob. III. caudamque anguftiorem efficiunt, at pro* 
diidfcidceip., JHEsec autem diminutio fit fere * in tri* 

* Non accurate j propter magaititdiaeai iaclufi nuclei. 
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plicata ratione diminutas diftantiae a foie; per Corol. 
r. Prob. I. 

Notandum nihilominus, non in ipfo perihelio, fed 
paulo poft, caudas fore longiftimas. Nam, ob con- 
tinuationem virium impreffarum, effe&us fdlent efie 
maximi, poftquam eorum caufae aliquantum funt di- 
minutas. Quemadmodum enim «* * maxima altitudo 
“ aeftus marini non incidit in appulfus luminarium 
«« ad meridianum, ubi vis eorum ad mare elevandum. 
“ maxima eft. Fed in fecundam tertiamve horam po- 
« ftea j pariterque seftas et hiems maxime vigent, 

« non in ipfts folftitiis, fed quafi triginta diebus 
« poftea:” Sic eaudse cometicse prolixiores effe de¬ 
bent, poftquam cometae perihelion funt tranfgrefli, et 
a foie recedere inceperunt.. . 

Corol. 4. Ex iifdem- rationibus coneludi quoque- 
poteft, quod cometas caudatiffimi erunt ii, eaeteris pa¬ 
ribus, qui proximo ad folem appropin quant. 

Hsec omnia cum phsehomenis congruere, notifti- 
mum eft.. 

. Sflex vis centrifugre, ex caufis in Corol. 3. enume¬ 
rates (aliifque, fi quae fint) oriundae innotefceret, dare- 
tur natura curvarum in Caf. 2. Prob. III. defcripta- 
rum, etinde figura caudas Cometicse a priori (ut k> 
quuntur) . geometrice determinari poffet. Imprsefen- 
tiarum hoc tantum dicere aufim, qu|d; cauda indUefe 
figuraan conocidi cuidam 1 (forfait pafebofico) nom 
diftxmilem, cujus vettex T ,foIem;:rcfpiciet, et axis pro- 
tendetur in partes a foleaverfas. lllius dpeciem, 

* Newt. Priocip. p. 424. 61466. 

. ; Cundum: 
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cundum fenfa mea, quodammodo adumbrare in Fig. 
5. periclitatus lui *'• 

Hie vero confideravimus folum motam relativum, 
quo corpufcula vaporis a capite quiefeente in altum 
aflurgerent, et quo calefadhc partes auras aetherea, 

qua nullum alium habent motum, reverb afifur- 
gunt. Corpufculis autem vaporis omnem retinenti- 
bus motum quem derivare pofifunt a capitis motu, 
five progreffivo circa folem, five circulari circa axem 
proprium, motusifte cum motu afeensus componiturj 
et ex ilia compofitione orientur incurvatio axis cauda, 
etdeviatio ab oppofitione fobs, quue majores vel mi- 
nores erunt pro velocitate et dire&ione motfis ab hoc 
fopte derivatb/ Bt hie obiter animadvertendum oc- 
tcurrit, qubd cbm 'ipulH alia cernitur uh^uam incur¬ 
vatio aut^deviatio, quim qua oriri poteft a motu 
progreffivo capitis circa folem, verifimiie eft cometas 
circa axes non rotari. 

S C H O L. II. 

Caudae afphseris planetaram abeuntis parsquaedam 
ad planetas attrahi poteft, modo ad aiiqtiem eorum, 
intra debitam . diftantiam, accedat. Sed pars major, 
quantum ego quid'em video, caput comitata in regio- 
nes a planetis aliifque cometis qu&m longiffimc diffi- 
tas, refrigefeet 5 et condenfata, in corpus unde ori- 
.gtnem traxit, per gravitatem fuam paulatim recidct, 
et illud, tradlu temporis, more atmofphserse undique 
circumfluetj ita ut, quum exadta periodo ad con- 

*• Similem comets cujufdam obfervati Imaginem ab Hookio 
<depi£tam ppftea depreher.di. 

+ Vide Addend. I. p. 30.. 
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fpedtum noftrum redierit, inftar corona caput sequa- 
biiiter cingentis videatur, in caudam denuo produ- 
cenda. Si corneta quivis materia caudae fuse fpoli- 
atus fuerit, nonne expedtandum foret, ut cauda re- 
generata fingulis revolutionibuscontraheretur ? Utrum 
verb res ita fe habeat, id utique demonftrandi nulla 
fefe hucusque obtulit occafio. 

P R O B. y. 

Invenire limitem attradlionis inter folem ct datum 
cometam, ex obfervatione. 

Obfervetur latitudo capillitii, CA. in Fig. 5. a cen- 
tro cometse aeftimata, in ea parte quae caudae opponi- 
tur; et hinc, una cum diftantia cometae tarn a foie 
quam a terra, quae dantur ex theoria gravitatis New- 
toniana, habebitur pundtum A, Figg. 1. 4. et 5. vel 
accurate, vel faltem quam proxime (praefertim fi an- 
gulus fub redtis a cometa ad folem et terram dudtis 
contentus, fit fere redns). Inde verb, per Corol. 2. 
Prob. I. dabitur totuslimes. Q^E. I. 

Nam pundtum A,-five earn partem fuperficiei ca¬ 
pillitii quae caudae opponitur, die in limite, patet ex 
iis quze didta funt in Corol. 1. Prob, IV. 

S C H O L, 

In hunc finem, recede eft cometam a foie intra 
certos limitcs diftare. In defeenfu ab apjbelio, fcam 
prope ad folem accedere oportet, ut vaporis incalef- 
centis column® afiurgerc incipiat, et dmolphprae for¬ 
ma rotunda "mutari in'oblongam. Hoc prius fieri 
nequit, quam CA (Fig. i.) minor fit femidiametro 

Vol. LVII. U atm of- 
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atmofphaerje. In majoribus diftantiis, cometa ca- 
pillitio ornatur, caudd verb deftituitur \ ut in Schol. 
2. Prob. IV. Sin plus aequo appropinquet, coma a 
fronte capitis retro verfa et qua ft abrafa *, tota in 
caudam abibit. Sed hoc perpaucis cometis, iisque non 
nifi per breve tempus, evenire poteft. In utroque 
cafu, nullus obfervationibus hie poftulatis relinquitur 
locus. Eadem dicenda funt de alcenfu cometae a pe- 
rihelio. Limites autem ex hac parte axis tranfverfi 
orbitse majori intervallo ab invicem diftabant qudm 
eX altera. Ubi cometa prope folis oppofitionem ver- 
fatur, hujufmodi obfervationes peragi nequeunt. 

Corol. i, 'Latitude capillitii, in ea parte qu* ref- 
picit folem, quamdiu cometa intra limites^ in Scholio 
praecedente memoratos verfatur, eft ut diftantia co¬ 
mets a foie; per Corol. i. Prob. I. 

Et hoc cum phasnomenis confentire, audtorem ha- 
bemus Newtonum, obfervationibus Hevelii fretum. 
«* Atmofphaerae cometarum, ait ille ‘f*, in defeenfu 
« eorum in folem excurrendo in caudas, diminuun- 
«« tur, et (ea certe in parte quae folem refpicit) an- 
{C guftiores reddunturj et viciffim, in receflu eorum a 
« foie, ubi jam minus excurrunt in caudas, amplian- 
« tur?: Si modo phenomena eorum Hevelius redte 
« notavit.” 

Corol. z. Hinc innotefeit quantitas materke in 
cometa. Nam cum. dentur SC et CA, datur earum 
differentia SA j et inde datur ratio SA ad AC ; ut et 
ratio hujus duplicata, quaj (perfolutionem Prob. J.) 

* Vide.Schol. 3. Prob. I. et confer obfervata Hevelii dc CO* 
tneta anni 1665, die 20 Aprilis 3 infra citatain p. 148. 

f Ne«rt. Princip. p. 516. 
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c-adem eft ac ratio materiae in foie ad materiam in 
cometa. 

Corol. 3. Hinc, et ex obfervata diametro, inno- 
tefcit etiam denfitas cometa;. Nana denfitas fphaer® 
eft ut ejus materia diredte, et cub us diametri inverfe. 

Newtonus ex fcecundo gravitatis principio eiicuit 
methodos determinandi denfitates l'olis, lunss et pla- 
netarum fatellitio ftipatorum. Ex eodem fonte de- 
rivari pofle cometarum quoque denfitates, oftendere 
jam conatus fum. En ! fpecimen calculi, hadtenus, 
quod fciam, intabti * ** quod curiofis naturae fcruta- 
toribus haud ingratum fore fpero. 

In exemplum efto cometa anni 1665, de quoHe- 
velius in Cometogr. p. 898. haec fcribit. “ Die 8 
« Aprilis, St. N. mane, magnitudinem capitis ex ma- 
“ culis lunaribus invent; nucleum interiorem cum 
« tota materia adhaerente, five crinibus circumfufis, 
“ aequalem efie toti inful® Siciliae, hoc eft, fummum 
*« 6 ' •, nucleum vero folum haud majorem efie infula 
“ Corfica lunari, hoc eft, part, unius digiti luna- 
“ ris, five 12" vel 13".” Cometa tunc erat in 23 d 
zg' k, cum 25 0 49' Lat. Bor. Invenio jam, per 
tabulas Halleianas, diftantiam comet® a Idle (SC) 
62735; et a terra, 58441; talium partium qualiura 

* Ex ingend caloris grad u quem terra arida apud com etam 
anni 1680 in perihc'io verfantem ex radiis folaribus concipere 
poftet, qui, Newton! computo, quafi 2000 vicibus major erat 
quam calor ferri candentis, concludit Auclor celeberrimus, quod 
“ corpora cometarum funt folida, compa&a, fixa ac. durabilta 

** ad inftar corporum planetarum, Nam. fi nihil aliud eflent 
“quam vapores vel exhalationes tertae, folia et planetarum, 
“cometa tiicce in tranfitu fuo per viciniam folia tantp csdore 
“ ilatim diflipari debuiflet.” 'Print ip. p, 508. Prieter hbc;, nihil 
• dc cometarum dcnfitatibus vulgatum invenio. . r. : 

U 2 media 
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media tellur is a foie diftantia fit 100,000: et po- 
nendo CA, latitudinem capillitii verfus folem, aequa- 
lem dimidio capitis, five 3', ea erat 51; et AS, 
62684; et femidiameter nuclei 1,7 earundem par- 
tium. Proinde, materia in foie eft ad materiam irv 
cometa, ut 62684x62684 ad 51 X 51, five ut 1 ad 

T » ^ T . Porro, pofita folis parallaxi media 8 // , 68 
(ut ex nupero veneris fub foie tranfitu collegit vir rerum 
aftronomicorum peritiffimus Jacobus Short, S. R.S.) 
femidiameter terras eft 4,2; ejufque materia tWtTT- 
pars matcrias folis; ut meus profert calculus. Quo- 
circa, denfitas terrae eft ad denfitatem ■ cometae, ut 

_--i--- ad ——- i id eft, ut 1 ad 

4, a cub. x 342686 1,ycub. x 1510724 

3, 44. Hie igitur cometa, qui in perihelio fuo quail 
decuplo propius quam terra ad folem accedebat, 3 4. 
fere vicibus denfitate terrain fuperabat. 

Veruntamen, hos noiim venditare numeros tan- 
quam perfedtos, et cometae hujus denfitatem abfolute 
exhibentes. Inftituto meo fufficit, fi, dum calculi 
methodum illuftrant, non longe a vero aberrent; 
fummam enim accurationem ab ipfa Herein obfer- 
vatione baud efie petendam, palarn eft. Probabile 
omnino videtur, quod obfervator iliuftris magnitude 
nem capitis aeftimarit fecundum redfeam axi caudae 
, normalem,, quippe in ea fola diredtione dimetiri po- 
tuit caput abfque cauda ; et capillitii latitude, de qua 
hie agitur, nempe verfus folem, paulo minor fuerit 
,qu,am dimidium iftius magnitudinis. Haec fuppofitio 
-non male quadrat.cum ultima obfervatione hujus co- 
quam Hevelius habuit die ao° Aprilis. Eo 
tempbrb diftantia cometae a foie, meo compute, erat 
24237; et89602. Jam, apparens latitudo 

v.- capil- 
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capillitii verfus folem eft ut diftantia comet® a foie 
diredte, per Corol. I. Prob. V. et ut diftantia a terra 
inverfe j id eft, ut ■y-j-y'j r tvt’S’v* five ut 4 ad i. 
Quare, fi in priore obfervatione fuiffet 3', in pofteriore 
effet 45"; et capillitium emineret fuper nuckum 
40" circiter; quod quidem non adeo aegre, adhibito 
perfpicillOj perceptu foret. At teftatur Hevelius, 
quod “ die 20° Aprilis, cum a nobis ultimuro obfer- 
“ varetur cometa, in frontifpicio capitis materia ilia 
“ dilutiorjam adeo erat contracts, attenuataet diffi- 
** pata, ut parum admodum amplius fupereftet ; ad 
" utrumque latus vero fatis dilatata extitit." Cre¬ 
dible igitur eft, latitudinem anteriorem capillitii, etiam 
in prima obfervatione, mi nor em extitifle quam latera- 
lemj i.e. minorem quam 3'. Quod fi haeclatitudo 
minor fuerit quam 3', minuenda erit materia comet®, 
ejufque denfitas, in duplicata ratione, quam proxime 5 
per Corol., 2. et 3. Prob. V. Hujus ergo comet® 
denfitas non major eft quam qu® fupra definita eft; 

' fed poteft eflfe aliquanto minor;. 

Quare bam itidem denfitatem comet® anni 1682. 
« Aug. 20. St. V, diameter capillitii axi caudae per 
«« nucleum normalis, menfurante Flamfledio, erat 
*« z’ o"; cujus diftanti® ipfe nucleus vix T ’-y aquabatj 
« ideoque latus erat circa 12".” Hie iterum necefle 
habemus fumere dimidium diametri capillitii pro la- 
titudine ejus verfus folem; quanquam vix dubium 
eft, quin haec aliquantulo minor fuerit illo. Et in bac 
fuppofitione, iifdem calculi veftigiis infiftendo, inveni 
denfitatem terr® efie ad denfitatem comet® ut 1 ad 
o, 4562 5 feu ut u ad 5 circiter. _ 

. Notatu non indignam arbitror aliam hujus cornet^, 
obfervationem a- Flamftedio fa&sm die 4 Septemb. 
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quo tempore erat cc nucleus limbo capillitii vicinior 
“ quam antea [20 Aug.] duplo fere.” Supra mon- 
ftratum eft, quod capillitii latitudo apparens veifus 
folem eftut diftantia a foie airedte, et a terra inverfe 5 
ex quo, computum ineundo, invenio capillitii latitu- 
dinem die 4 Septemb. efte ad iplius latitudincm 20 
Aug. ut 1 ad 2, 1542. Quod cum obfervatis probe 
congruit 5 ut conferenti liquebit. Fatendum tamen, 
maximam hujus differentias partem fecundas illarum 
rationum deberi. 

Yellem fane plura adducere exempla, caeterofque 
cometas, ratione denfitatis, inter fe conferrej fed ob- 
fervationum penuria impedimento fait quo minus 
tcliorum denfitates ad calculum revocaverim; nullas 
enim extant, quas-mihi quidem videre contigit, adeo 
■fubtiles ut huic difquifitioni apte infervire queant. 
Nec mirum; quum admodurn difficile eft, arcus tam 
exiguos ad amuffim mentiri. Quantum ex allatis 
conjedtura affequi -poffum, eadem hie valet regtila 
quam obtinere demonftravit Newtonus in planetis, 
“ eos nempe denftores efle, caeteris paribus, qui funt 
« foli propiores Infuper colligere videor, quod 
■ficut cometas ut plurimum ejufdem fere funt magni- 
tudinis cum planetis, ita non multo plus diferepant 
cornetae a , planetis quoad denfuatem quam planet® 
-diffident inter fe. Nam terra, per Newtoni demon- 
•ftrata, fextuplo denfior eft quam faturnus. Quirt- 
■etiam, quod cum diftantise perihelise funt asquaies, 
• cometas planetis rariores funt j — in hunc fortaffe fi- 

Secundum fuperiorem calculum, cometa ztmi 1665 erat 
t ouafx 7 1 vicibus denlior quam cometa anni 1682, Eorum au~ 
rem diihntise perihe.iae, liallcio computante* erant 10649^ et 
;Sb- 3 28 . . 
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nem, ut in tranfitu prope planetas, minus turbent 
eorum motus ; et ut, eidem gradui caloris objedi, 
facilius vapores emittant, ad formandas caudas. 

Sed manum de tabula; neque enim conjedandi 
licentias indulgendum. Si inpofterum aftronomi ob- 
fervationes hujufmodi inftituerint, ea fedulitate qua 
phasnomenis ftellarum tam fixarum quam errantium 
irivigilare folent, certiorem tandem penitioremque ft-, 
derum. caudatorum cognitionem fperare licebit.. 

P.S. 

ESTet infra fuperficiem cometas limes attradionis,' 
intra quem vis folis fortior eft quam cometae. Hujus 
inveftigatio pendet a div.erfa gravitatis lege, crefcentis. 
jfcil. in fimplici ratione diftantiae a centre; per Prop. 
73. Lib. I. Newt. Princip. ejufque natura eft, qudd< 
fi a quovis ipliuspundo / (Fig. 6.) ducanturredse ad. 
centrum folis-S et cometas C, quadratum .prioris in 
pofteriorem dudutn, S Iq X l C, efficiet folidum da-, 
turn j quod eandem quidem habebit rationem ad cu- 
bum femidiametri .cometas,. CN, quam habet.mate-. 
ria in foie ad materiam in cometa. . Verum, .cum 
hujus limitis diameter perexigua eft refpedu diftan- 
tise a foie, et ptopterea omnes redte. S/, ideoque'et 
/C, funt quam proximo, asquales, hasc iuperficies /III 
parum differet a fphasrica; ejufque diameter erit re- 
ciproce ut quadratum diftantisc cometae .a foie. Sed 
haec, aliaque ad hunc cafum fpedantia, Prob. II. con- 
limiiia, mathematic® duntaxat funt contemplation^; 
eoque confulto in fuperioribus prsetermifimus, utpote 
ab argument© noftro aliena. 

addenda. 
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A D D E N D A. 


I. 

Afcenlum caud® cometic®, quem ope cujuidem 
medii cosleftis perfpicaciffimus Newtonus explicatum 
dedit, aliquantulum illuftrare aggrefii fumus. Qusb- 
nam verb fit iftius medii natura, quifve terminus, 
magna qu®ftio eft, et tenebris involuta. Diverfis 
nominibus illud Newtonus infignivit, fcilicet auras 
®there®, materi® c®lorum, et atmofph®r®*. Aliis 
in locis fummus philofophus aflferuit, et variis iii'que 
graviflimis rationibus aflertum ftabilivit, “ ccelos re- 
« fiftentia deftitui ” j quo pofito, bsec aura aetherea 
non pqteft efle non rariffima j et materia ccelorum ni¬ 
hil aliud quam vapores longe tenuiflimi. Corpus 
folis irigenti atmofphasrae pondere pretrii, non defiant 
argumenta qu® nobis fidem faciant; et ex macula- 
rum folarium ph®nomenis certum eft, earn, unit 
cum corpore folis, circa axem Ipatio 254. dierum ro- 
tari. Quod fi hx macul® triduo diutius pone folem 
latent quam fefe nobis confpiciendos prtebent, ut a 
quibufdam obfervatum eft, necefle eft alt® fint fupra 
folis fuperficiem parte T 4 T diametri folaris; et ad 
hanc minimum altitudinem porrigi folis atmoi- 

* Vide periochcn citatam fub Frob. XV, in qua Aufbirhas 
voces promifcue ufurpafle videtur ; faltem non prsecife inter eas 
diftmxit. 

+ Wolfius in Aftron. macularum folarium altitudinem multo 
majorem jufto aeftfmavit, foil. 3 3 ? diametri folis: manifefto er- 
rorej ponendo finum verfum 10 graduunt aequalem 15 cefttefi* 
mis partibus radii, cum revera lit aequalis tantutn 15 millefimis. 

3 phieram, 
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pliairam, par eft credere. Cometa anni 1680 in pe- 
rihelio minus diftabat a foie quam parte fexta diame- 
tri folis et in vicinia ilia, ex audtoris clariflimi fen- 
tentia reftftentiam nonnullam fentire debuit. Sed 
qua; fit illius atmofphaerae altitude, hucufque incom- 
pertum eft. Verifimile videtur, earn intra medicos 
terminos contineri. Etenim, ft ad orbes planetarum 
pertingeret, caudae cometicse per eos tranfeuntes, 
impulfu illius gyrantis tanquam vento validiffitno rap- 
tae, aboccafu in ortum detorquerentur. Atqui me¬ 
dium, de quo quaeftio eft, eoufque extendi oportet, 
quo'cauda cometse cujufvis pullulare incepit. Hie 
locus orbibus mercurii et veneris, immo et ipfius 
terrae-f, fuperior eft. Tam,immanis autem ampli¬ 
tude atmofphaerse folis concedi nequit. 

Quid de re tarn obfeura ftatuendum fit, incertus 
haereo 5 hsec tantum rata habens, medium hocce te- 
nuiflimum efle, et quam facillime rarefeere; paulo 
autem denfius efle prope folem quam ulterius, ter- 
minumque ejus extra fphaeram orbis ‘magni efle lo- 
candum; item, non modo lion rotatum vertigine 
quali corpus folis, fed et fumme quietum efle ac 
tranquillum. Denique, non abfimile videtur, cau- 
darum materiam Ionge magis volatilem efle quam 
exhalationes e corporibus quibullibet terrenis aut 
planetaribus elicitas. 

Quibus ulibus inlerviant cometarum caud®, id eft: 
alia quaeftio, explicatu djfficillima. Cenfuit Newto- 

* Princip. p. 525. , . 

t Conftat ex phsenomenis comet® anni 1680. Ani cometse 
Kune terminam a 3 orbem ufque martis, aUt fupra, forfan a move- 
ant. Sed hoc non exfloravi. 

Vol.LVH. X ftas 
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us « eas * ad confervationem marium et humomm 
« in planetis requiri, ex quibus in planetas attradis 
« et cum eorum atmofphasris mixtis, quicquid li- 
u quoris per vegetationem et putrefadionem confu- 
“ mitur, et in terram aridam convertitur, continue 
« fuppleri et refici poflit.” Verum cum, ipfo judi- 
ce *j-, “ perexigua quantitas aeris et vaporum ad om- 
“ nia caudarum, etiamfi fpatia immenfa occupantium, 
« phenomena fufficiat ” 5 et cum hujus quantitatis 
perexiguse perexigua tantum pars in unumquem- 
que planetam incidere queat (ni mea fallat opinio in. 
Schol. 2. Prob. IV. prolata), ambigi poteft an hie fit 
e prascipuis cometarum finibus, Sed nihil ftatuo. 
Aliorum efto judicium. 

* Princip. p. 515. * f Id, p. 513, 
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Received February 6, 1767. 

XVII. Some Attempts to afcertain the ntmofi 
Extent of the Knowledge of the Ancients in 
the Eaft Indies; by Mr. John Caverhill. 

Read March 19, yl LL the moderns who have treated 
17671 jLjL °f the geography of the ancients* 
more particularly in their account of the Sinae, the 
moft oriental country they were acquainted with, 
have differed fo widely from the only guides they 
had to follow to the eaft of the Ganges, that I have 
undertaken to lay before the Royal fociety fome obfer- 
vations, which may contribute to determine,- with 
greater precision, the Situation and limits of this 
country. 

But a® geographers have been unanimous in fup- 
pofing the Aurea Cherfonefus to have been the fame 
as the prefent kingdom of Malacca} the only diffi¬ 
culty* which remains, is to difcover how far they 
failed beyond it, in the days of Ptolemy. And, that 
the proofs alledged in fupport of what may be af- 
ferted in the courfe of this difquifition may be better 
under flood * I have thought it neceffary to annex a 
correct modern chart of this Peninfula, and have alfo 
added the outlines of Ptolemy’s, (SeeTab.vm. ix.x.) 
for reafoos which will fpon appear. 

It may be proper firft to obferve, that Cattigara 
was the name of a port fituated fomewhere beyond 

X 2 the 
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the Aurea Cherfonefus or Malacca) and that the 
antients had never failed farther than Cattigara: for 
contiguous to it was a terra incognita \ But at 
what difiance the Auiea Cherfonefus was from 
Cattigara, Ptolemy himfelf was ignorant) for he 
fays, “ that Marinus, who is quoted by him upon 
“ this occafion, had not marked the number of the 
“ (India : tx d'e a?ro rr.g %gvrijs Xeprovf/trx em ret Kxt- 
“ Ttyxgp i SisnrXx iw uSux.trpav o Mctp/vovg ovh. BxliQtjctt V’ 
“ It was fiid however that Alexander reported the 
“ land from thence lay upon the north fide of the 
“ line) and that thofe who failed along the fhore, 
“ arrived at the city of Zaba in twenty days} from 
“ Zaba failing fouth, and efpecially to the left hand, 
«* in fome days they reached Cattigara: <pij<rt Se 
u AXsj'avSgov amyer^t<petiai rqv yho bvtbuSbv tmvjiuv eivou 
“ rt/ ftenjftSg/x, xcu nvs izrAeovJas urceg avjijv sp yfMyme 
“ iiKccrt KXTctAup.ZavC'tj/ wohiv ZaSaff. ctrfo St tw Z a£av 

“ -57(lag votou SicnrXvoTrWiTuq, kcu puXXov «; r« svwv/Aot 

“ yfiipai rims, bkSbxbS’ui to, K«r 7 </kg^c.” In order 
therefore to endeavour to acquire fome knowledge of 
the diftance, Ptolemy begins by comparing it with 
the fame number of days failing on a part of the 
coaft of Africa, with which he was acquainted) and, 
after this uncertain calculation, concludes, that thefe 
two places might be diftant from each other 17 de¬ 
grees and 4.. 

As his only view through this whole chapter is 
tto finifli what he had begun in the foregoing ones, 
the liagitude of the then known world, his errors 
are thtf Skpte excufable ; efpecially as his calcula- 

* 

if 0 Ptol. Geograph# lii, et *y. lburt*,*j} 46 . * lib. i. c. 14 . 

7 tions 
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tions will be found very near the truth: his greateft 
miftake therefore is in adding thefe 17 degrees to 
the longitude of the earth j whereas Cattigara was 
to the latitude of Malacca > and almoft upon the fame 
Meridian. 

Although Ptolemy no where particularly mentions 
from what part of Malacca the failors who went 
this’ voyage took their departure, yet as his moft 
fouthern point of land in this Peninfula, is exadly* 
17 degrees of longitude from Cattigara, and as Ro- 
mana is the moft fouthern cape of Malacca at pre- 
fent, this clearly indicates it to have been near that 
cape, but to the weft of it. 

For elfewhere he acquaints us c , “ that he had 
tl learned many particulars concerning the inland 
«« parts of the provinces and countries of India, even 
« to the Aurea Cherfonefus, and from thence to Cat- 
« tigara, and the failors who went this voyage agreed 
f‘ that it wa§ to the eaft j but that they immediately 
“returned toward the, weft j and that the time 
« for performing this laft voyage Vi*s .irregular, and 
•« not fixed : rsru^ u>v xut T« rs a,XKu ■srey. rrp> Iv&xtjv 
“ fteymungov, mt xctlct rocs STru^tas, epadoftiv' Kelt Taurus 

“ Tjfff »$/*§», (Jtixt/t ns X§vtnjs Xs^ovvo-a, nut w 

tf tfet>6tv saSTUv K wfltyufwv. to ftsv on &rgos uvajoAeis 
** i wMiis wnrXsovjuV) wsu wuM t%w1cnv wgos Svr/iut trw 
“ &i)(iovv}uv. 71V h uletxlov mt uvwpahov rev run ittf- 

“ vtwaeiv wgeirejUeAoy '* 

To explain this pafifage it may be ob&rvtd, that 
their failing fitft to the eaft was frotp^^ity, be- 
caufe tfiiy had not as yet doubled cape -Romans, the 

1" f .1 jm it 

* Lib. i. c. 17 . 
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inoft fouthern point of land in Afia, from whence 
they were obliged, by their own rules of foiling, to 
return towards the weft, after having doubled the 
cape. This does not appear fo wefterly by the chart 
as it did to them; becaufe a ftrong eafterly tide fets 
by the cape, which, by carrying them too far caft, 
would make their next courfe toward the weft, and 
which would foon become intirely fo by the figure 
of the land d . 

Alexander reported, that the land lay north of 
the line; they had imagined cape Romaoa, as well 
as fome other parts of Malacca, lay fouth of it ; they 
were therefore, no doubt, furprized to find the fond 
retreat. 

He has told us that they arrived at Zaba in 20 
days, and from it failing fouth, but rather to the left 
hand, in fome days they reached Cattigafa. Zaba 
therefore flood lomewhere upon the bottom of the 
bay of Siam } becaufe no other fituation but the 
bottom of the bay of Siam obliged them to alter 
their courfe to the fouth j and including the inequa¬ 
lity of the coaft, it will be allowing a fufficient dif- 
tance fiat the number of days they were in failing It, 

From Zaba they began to fail fouth, and imme¬ 
diately follows, rather to the left hand j now they 
could not foil fouth and incline to the left hand 
without approaching the «aft j this- therefore might 
be any point between the fouth and e&ft. The fi¬ 
gure of the coaft runs exa&ly in this direction, and is 
a proof of the accuracy of the defeription. 

* NidwifonV Obferv. upon Eaft India Voyages. 

. In 
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In this coarfe they continued fome days before 
they reached Cattigara. Ptolemy jaftly finds fault 
with the unceitainty of the expreftion^we days, and is 
at a lofs how many days to allow for fome but, as 
he had no better information, and as they arrived at 
Cattigara by obferving this fouth eaft: coui fe, it muft 
have flood fomewhere to the north weft of the 
mouth of the river Cambodia. 

Marcianus Heradeota alfo exprefsly mentions that 
they which failed to Cattigara held the fame courfe. 
His words are, “ failing therefore out of the great 
«* bay, and the promontory Notiam, as if to the 
“ fouth, and keeping the country of Sin® to the left 
** and to the eaft; you meet with a bay pertaining 
* £ to wild beafts, which reaches to the promontory 
* e of Satyrs, that after this promontory follows the 
u greateft bay called the bay of Sin®, which extends 
** to the Terra Auftralis et Orientals incognita, into 
** which bay runs the river Cotiarin, and upon which 
<* river ftand* Cattigara a fea-port of the Sin®: IJA®- 
** a£} t 7mm im psym mKrtov, nm t» N emm tig 

“ wpt ttat TV* Tt rm 

'Etiuv yijV) mu tjjjc majoAfpr £*fejK*7«U hoXitos (hffyoithis 
“ MtaXou^noSf Styjzuv (i&Xt/- rov **QMrijyiov 7tu Ktx.Xavfte/ou 
** hctlv^m Ato J* rev axgev rm Sttrvgw, exSexejeu 

“ jteAarag frying, xctXouptvos xoXarcg. "Eru^cet St a roe 

* 4 JM*586A Tue athwart y^t, $ awaafjet xai rifs 

*■* MictTvAris cthwav yiy. otra rm K.o}iatgav wafer 

%tlm K.atfjSot^t agog pev 'Sivuv. 

Par tbefe reafons it is extremely probable that 
Cattigara flood fomewhere upon the horth eaft 
conft of the bay of Siam. A very intelligent mo¬ 
dem 
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rdern Navigator' gives the following defcription of 
it: “ For 50 leagues from Liam point it is a barren 
“ fandy defert to Ponteamafs, by fa< - the moft confi- 
*derable port on the coaft, and a place of pretty good 
« trade for many years, but a narrow river, which 
tc in the rainy feafons of the fouth weft Monioons 
•“ has communication with Banfac or Cambodia river, 
« which made it draw foreign commerce from the 
“ city of Cambodia hither, for the city lieth near 
« 100 miles up the river, and moft part of the way- 
« a continual ftream, made the navigation fo trou- 
blefome as few cared to trade to it, for which rea- 
« fon they came to Ponteamafs.” 

As this therefore is by far the moft confidcrable 
t> on the coaft, we may reafonably fuppofe it to 
be the fame with the antient Cattigara. The fol¬ 
lowing arguments will ferve to confirm the validity 
of this fuppofition. 

The diftance between Ponteamafs and the bottom 
•of the bay, where they began failing for fome days 
fouth, may very well agree with the 4 degrees Pto¬ 
lemy allows for it. It may be remembered that 
he had fuppofed the 17 degrees beyond Malacca, 
were fttuated to the eaft of it $ this fuppofition 
which has before been found to be erroneous, Pto¬ 
lemy feems now to reafon from as a fad, in order 
to fupport his former hypothefis, notwithftandinghis 
declaration that he thought it ridiculous to imagine, 
as others had, that rttets Vfif&s fhould fignify many 
-days. We have already feen that his firft error con- 
•lifted in imagining that Cattigara lay 17 degrees-eaft 

0 Hamilton’s Account of the Eaft Indies, vol. ti, 

of 
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of cape Romans, whereas it was nearly to the weft 
of it. The fecond error was in protrading the eaft 
lide of the bay of Siam 18 degrees farther than the 
land at prefent exifts. And it will immediately ap¬ 
pear in what manner this happened. 

The boundaries of the Sinae to the weft, is in his 
17 3 degree of longitude, and the moft fouthern end 
of that parallel, in the 17 th of north latitude *. Cat- 
tigara in the 177th and 8th of fouth latitudes. This 
difference was the whole maritime extent of the 
country. In his defcription of the weft fide of the 
bay, he had con fumed 13 degrees of longitude, that is • 
from cape Roman a to the bottom where the land 
began to refled fouth ; and thefe are what he allow¬ 
ed for the 20 days failing already mentioned; there 
were only 4 degrees remaining between the bottom 
of the bay and Cattigara ; but, as that would not at 
all agree with the accounts he. had received of its 
being a great bay, when one fide was fo much fhort- 
er than the other, he might think his firft explana¬ 
tion of the word Jorne, erroneous » more efpec|ally as 
the other fignification that was given, which was to 
take it for many y even fo many y that they could not 
be numbered, would intirely coincide with his firft 

f Lib.vii. cap. a. . ; 

z Lib. vii. cap. 3. It has been a prevailing opinion that Agar 
themerus made thefe tables we have annexed to Ptolemy’s geo¬ 
graphy, but this appears only to have been done in -confequeace 
■of the longitudes and latitudes Ptolemy had'fettled. Pot when 
we fee him fall into fo great an error in his firft book, which 
nonedoubts to he his own, the adding thefe fuppofititidus 17 de¬ 
grees to die longitude of the earth; why may we not with as 
much appearance of juftice lay this fecond fault to his charge, 
-efpecially as we have no proofs to the contrary ? .* 

Voi.LVII. Y TfifOty. 



[ iG* ] 

Theory. Accordingly he has put down 25 degrees 
of latitude for fame; but in fuch a manner that the 
fouth end of this imaginary line was not more than 
4 degrees eaft of the north end in the bottom of the 
bay of Siam j by which he has not only contradidh- 
ed that very Alexander he himfelf quotes, who told 
him the land was to the north of the line; but re~ 
-nounced his firft rational opinion, in thinking four 
degrees might be a fufficient allowance for nmg. 

2d. The country beyond Ponteamafs exadtly agrees 
with Ptolemy’s deferrption of that beyond Cattigara, 
- “ a marfhy country, which produced reeds of fuch 
“ a fize, that when they were joined and tied to- 
“gether, they were enabfed to pafs from one fide to 
“ the other, mi ra uvaJoAncuje^. retvfav, aFvug-og e?i yy, 
** £%ovtra ihtvufiitg, sv cue ku?mlioi ubFuXci (pvzfjizi, 

“ mi <Tvn%ns ovTug, tag re e%ofAevwg eivjav, < arotnS'ai rag 
tc haTre&iutreig V* Now the kingdom of Cambo¬ 
dia is annually overflowed with water during the 
fouth weft monfoons, the very feafon in which the 
fhips arrived there j fo mu ft have exa&ly anfwered 
thefe appearances and his description. 

« Cambodia, or Camboxa, is annually overflowed 
<< by the river Menam, one of the largeft in India, 
carrying fo much water that it floods and covers 
“ the fields, like the Nile in /Egypts'foe fix months 
“ it runs backwards. The reafon of it is the extent 
“ and plainneft of the country it runs along, and the 
“ fouthern breezes which choak up the bar with 
«« fand i .” 

* ■, 

1 Ar^genfola, Hiftory of the Spice Hand*. 
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3d. No other country will correfpond with his 
defcription of the Sinre j <c they were bounded on the 
“ north by part of Serica k , on the eaft and fouth by 
«* an unknown land, on the weft by India, without 
“ the Ganges, according to the parallel already men- 
<c tioned, and the great bay, and by the parts.adja- 
<{ cent of the bay inhabited by wild beafts, and a part 
“ of the bay of Sinae inhabited by ./Ethiopian fifh- 
“ eaters : ot Zivut •srei/toytfyvjai, avo pev ct^av tu> tiers-- 

Q&ft&a uion enrols ctvctjeX oov nett- 

* c atmsq* yy. ai to $e dvereug, rjj sk/©'' T'ayfn Ivdtity, xcejce 
" Ttjv Tcu p-zfciAcu moAttou scat 

ec a.vjtj) tm ft EleeXa koA®"o», kcii rets e<ps^g <xv]m KtiftiVOtSt 
" rat re xa\ov[Aevq> Q-tj^/tcaSet, xat rw tcov "Liveovt ov <ere^/oi- 
“ Kova’iv tx>Svo(pxfot AiQioms V* 

We have already fpoken of this unknown land to 
the eaft; but the land was unknown to the fouth 
likewife, not only according to this defcription of 
Ptolemy, but by a pallage of Marcianus Heracleota, 
who lived after him, and had fuck other information as 


k Ptolemy has placed this nation too far eaft, as is evident 
from a pafiage both in Dionyfius.. and Rufus Feftus Avienus. 
He has made an imaginary parallel interfecl the 180th degree of 
longitude, and run north to the 63d degree of latitude, and 
bound both thefe nations to the eaft; and it would be difficult to 
conjedlure the caufe of this miftake, had thefe not been the mo ft 
oriental nations he was acquainted with. This error appears to. 
have bewildered all the moderns, who have attempted to afeertain 
the iituation of this country. But as we hope to be able to 
prove that the prefent kingdom of Cambodia was the Sina of 
Ptolemy 5 the country of the Seres, by that rule, would be part 
of Thibet, and 7 north of it to the 63d degree of latitude. But 
their true fituation appears to have been in forne part of the pre¬ 
fent Buckaria, to the eaft and north eaft ofSamarcand. 


I Lib. vii. c. 3. 
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difcoveries produced during the interval from Pto¬ 
lemy’s death. He fays, « we ought to conceive two 
** unknown lands, one extending to the eaft, which 
(t the Sins poffefs, and the other towards the fouth, 
“ which ftretches through the whole Indian ocean, 
« fo that both thefe unknown lands meeting, form 
e( as it were a certain angle in the bay of the Sinae: 
“ £vo yctg afvarsvs vmvouv y#S> rqv rs wa^a Tyv am •« 
(( toXviV cSiyxovrav, vi r sra.Q0M&v sigyxs&fABv tods StVdSi xctt Ttjv 
“ ts-agfc Tf]v pi<nluGe/av, fas hyxet wa^f. sracrav tjjv Iv<5<- 
« SaKacrtrav" u?e avva^oviras, ixcije^s rue aBa- 
« <?ous yets, xotQamg r »a ycevtuv aTrojeX&v wfg/ rev tm 
** jco \itov m * Now Cattigara flood upon a ri¬ 

ver which ran into this bay; and as they had never 
failed To far as the mouth of the river Menam, the 
accuracy of this defcription is very apparent. 

This country was bounded on the weft by India, 
without the Ganges; or, as he has faid elfewhere, by 
the 173d degree of longitude; extending north from 
the middle of the great bay to the country of the 
Seres, and the great bay, and parts adjacent of the 
bay of wild beafts, and part of the bay of the Sinae, 
inhabited by ^Ethiopian fiflh-eaters". Thefe two 
bays were, by this defcription, evidently on the eaft 
fide of the great bay, and between Cattigara and the 
bottom, or between the prefent Ponteamafs and the 
mouth of the river Mecon. * 

For the fame reafons therefore that the prefent 
Ponteamafs feems to have been the ancient Cattiga- 

'* M. HeracIeot. p. 29. 

* Captain Hamilton fays that the rivers of this country abound 
with many kinds .of fifh, which are a confidcrabic object of trade 
among the inhabitants. 

ra; 
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raj the modern city of Cambodia will be the anti- 
ent metropolis Sinarum. 

Ptolemy tell us, “ that Cattigara lay fouth weft 
<« of the metropolis : jj h ct 7 ro this /ust^ottoAsu; t&iv Ztvav 
t£ eHi tov o^ov, ret KarjtFa^ •srges $vcrpovs t?i, xcu ps- 
“ <rripG(/a,v. °” So does Ponteamafs from the city of 
Cambodia. 

He agrees with the author of the Periplus of the 
Red fea, “ that this metropolis was a Mediterranean 
“ city,, although he fays it had no brazen walls, nor 
<c any thing worthy of notice : ours fitnoi %&’hx.a ra%^ 
<f cpacnv avjvjv ovtb cl'aao n uPtoXoFcv p . 

The author of the Periplus fays, “ that beyond 
“ the Ganges, upon the eaftern extremity of this 
«< country, under the very riling of the fun,there is 
“ an ifland in the ocean, having moft excellent tor- 
<e toife fhell, and all things that are to be found about 
“ the Red fea. And that after this country, imme- 
« diately without it, in fome place where the fea 
“ ends, is fituated the greatejft Mediterranean city,, 
ct called Thina: %dr avjw'h m ■srojafiov mpeg’. s?# uacsdv-. 
** eio£, s%*k Tcov •srqag avajoAyv psguv rqs OMOOfiSvys, vV 
“ u\?jOV avsyjvTct Tov^iov,Ka.Xw{A.m Xi^ ,J " , l> X&uvyv syoutra. 
“ sruvlav Tm Tr > v tottcov aqjw. fiejct 8e t « v - 

lt , Tijy TW X&gt)® 1 ) Ctf dtjjov tov Qopzctv s^coQsv sis ^IVUVTiVCb 

t( T 67 T 0 V, OLTTC'AYiyCVtjYiS TiJS BctKoCCrtTflS, , 7 SrCl()U}C&}clB BV COvJy 

“ woX/? fiscoFtm pshvi} teFopevy Oim . «, ■- 

This ifland in the ocean, which flood upon, tfie ex- 
• tremity of this country, appears tq be the prefent 

' •rtjSbi-ijfii.Xto ■$ F'' 

’’' v L,' VB.'. c,. .*.•:: • ’ 

’ Perjpl. M. E. p. 36. Geog. Veter. Script. Oxon. 

7 ifland 
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ifland of Sumatra, which fronts both the moll fouth¬ 
em and eaftern parts of Malacca. 

He has not in the leaft confounded this peninfula 
with the iiland, notwithstanding lie calls them both 
by, the name of Aurea; the firft was upon the extre¬ 
mity of the eaft ; the iiland alfo was upon the extre¬ 
mity of the eaft, but it was likewife under the very 
rifing of the fun. Had he not been acquainted with 
this diftindtion, he would not have ufed the word 
X aytv, but vfj/rov (fo it would have been), after this 
iiland, but we fee that he fays it was, after this coun¬ 
try,. and immediately without it, in fome place where 

the fea ended, where this city was fituated. 

This exactly agrees with the bay of'Siam-; it lies 
after Malacca, for we muft pafs that peninfula before 
we can arrive at it; it is alfo immediately without it, 
and towards the north in fome place where the fea 
ends. The bottom of the bay of Siam is 13 degrees 
north of cape Rornana, and there the fea may be 
faid, without much impropriety, to end; more efpe- 
eially as in that place was fituated this city, beyond 
which we have no accounts of any further invefti- 
gations made in his days, 

. This very concife but accurate narrative, at the 
fame time that it gives all the proof we can pofiibly 
expedfc that Sumatra was not at that time joined to 
the continent, fo likewife does it demonftrate this 
metropolis to have been fituated fomewhere in this 
bay-; and although we might conjecture, with as 
great an appearance of probability from thefe circum- 
ftanees alone, that it was Siam, rather than Cambo¬ 
dia,; yet from the collateral .evidence already produ¬ 
ced, that they failed out of the bay before they arri¬ 
ved at its port, it is evident it lay fouth eaft of Siam, 
jc and 
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and tiie teftimony of Ptolemy and Marcianus Hera- 
cleota, who aflert that the fame fouth eaft courfe was 
held in order to reach Cattigara, being added, it ne- 
ccflarily follows, that that port was fituated to the 
weft of that cape which faces Puli Ubi r ; but as 
there is no city weft of that cape, on this particular 
part of the continent, except Cambodia, we may 
therefore reafonably fuppofe that city the antient me¬ 
tropolis Sin®*.." 

It may be obferved that the ancient city of Thina 
and modern, city of Cambodie not only agree in 
fituation, but alfo in the nature of their produce. 
Formerly “ they exported fine otton 1 andflo wered 


x See Plate IX. 

s Voffius wondered how any one could doubt that the antient 
Sina was the fame with the modern Siam, without giving any 
reafons at a}I for his conje&ure. “ Quis dubitare poflit, quin ilia 
“fit ea ipfa, quse nunc Siam appellatur?” VofT.Obf. ad P. Melam, 
p. 560. Lugd. B. 1748. Whether or not Cambodia had the 
fame name formerly with Siam, or was a province to.lt, is at 
this time impoffible to determine; but it naanifeftly appears, that 
this metropolis was' neither theprefent city of Siam, nor fituated 
in any part of the country now known by that name. 

» O&anor to rwpotor feems to have been rather a vegetable,, than 
vermicular production ; for, although it may fignify any fpecies of 
web, it more properly denotes fuch as are made of cotton or lint; 
on that prefumption»we have tranflated itfloweredmufiins; for, as 
thefe webs were made in the manner of thofe by a people who 
were called the Seres, it appears by the following lines that the 
figure of flowers were interwoven with theirs: 

■-£0i/sos Stjfwv, • 

Etjssasjas rtvyamv weAuJastdosAaf, Ts^jjevTos,. : 

’Ei&fjhsi/cc AstjusMvidbs eit/B'ict woms. 

*« gentes barbara Serum 

. “ Veftes faciunt, varii artificii, pretiofas .. 

“ Similes colore pratenfis floribus ‘herbs.” ' . ' 

Dionyf. Perieg. ver. 752. 

‘‘-muffins 
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•' muflins by land to the coaft of Malabar and Guga- 
“ rati: *! p' jjj tots i(j.ov, k&i to eSonov to trti£/ kov, sk tov 
“ B«guf«|av dm Bcty^uv wsfy <pe$oa t »«< et$ tijv Xipu- 
“ ■sroAiv, $ici too T'ayfov 'srojcc’j.cv ”. At prelent 

“ they have cotton manufactures of various forts, 
** white and painted callicoes, muflins, buckrams, 
ie dimities, carpets, and filk tapeftry, with other cu- 
si rious pieces, finer than any from the manufactories 

-«* & plurima rr.illia Serum 

« Illis nulla bourn, pecoris, nec pafcua cuise, 

« Veftibus utuntur texunt quas floribus ipfi.'* 

Perieg. Prifcian, 

Thefe goods muft have been' more excellent than any which 
‘India, weft of that city, at that time produced, or otherwife they 
would never have gone fo far to feek them ; from which it may 
be fufpeCted that this invention of fabricating fuch beautiful muf¬ 
lins was exported with thefe merchandifes, and is of much 
later date in Bengal than in this country to the eaft of it,. Cam¬ 
bodia appears to have been called Rachmi by two Arabian tra¬ 
vellers, who went to China in the ninth century; and even at 
that time the fineft muflins in the world were manufactured by 
its inhabitants. In this fame country, fay the traveller, they 
make cotton garments in fo extraordinary a manner that no 
where elfe are the like to be feen ; thefe garments were for the 
■mod part round, and wove to that degree of fmenefs that they 
.may be drawn through a ring of a middling iize. M. Renaudot, 
Tran flat. 1733. Lond. 

We have fuppofed that thofe kingdoms were the fame, becaufe 
Rachmi was contiguous to a kingdom feated upon a promon¬ 
tory, which appears to have been either the kingdom of Ava 
or Siam, to which the peninfula of Malacca was formerly a pro¬ 
vince ; like wife there was but one kingdom between it and Chi¬ 
na, and north of it lay a country called Kafcbin, which, by their 
deferipdon, appears to have been the kingdom of Laos. This 
will ftill be more probable when we coniidcr that no country 
immediately to the eaft or weft of it, viz. Pegu, Siam, or Cochin- 
China, are famed for thefe manufactories, . .. 

u P. M, E, jtbi fupra. 

•- . -• , « in 
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Ci - in Holland; belides, the inhabitants are the moft 
tc fubtle merchants in the eaft, and the country itfelf 
« is fuperiour in fertility to moft of thofe which 
e< furround it x .” * 

We are told “ that this city was difficult of accefs, 
« and that but a few people were acquainted with 
« the courfe in this voyage, and that thefe few feldom 
tc failed fofar : &s §e rqv &tm Tctvfijv ow.e<?tv evxegws 
tc eh&uv. cita,vitas. y<&£ air ctvjqs tim ou •a rohXot eg&cv- 
tc rat y,” it may be imagined that the great diftance 
of this city, and the irregularity of the winds in the 
bay of Siam, which happens in all bays, was the oc- 
cafion of fubftituting thefe caravans in preference to 
the voyage-j more efpecially as thefe two articles, 
which are mentioned to have been exported, were 
extremely light and portable, and could be eafily trani- 
por.ted by land to thefe countries already mentioned, 

. where they would be bought up, and diiperfed over 
Europe by the merchant's of iEgypt. 

But, notwithftanding we are ignorant of the time 
when the route of thejfe caravans was eftablifhed, yet 
we have no reafon to prefume, as an ingenious gen¬ 
tleman has®, that this had taken place in the time of 
any of the Ptolemies; when no author, before the 
emperor Trajan, has lb much as mentioned this na- 
tiom Indeed it is moft probable this country was dif- 
covered by fuch Chips as that great prince lent to In¬ 
dia, with a defign of acquiring what information, they 
could receive j in order, by their intelligence, to be af- 

* Argenfol, • .. 

y P. M. Eryth. ;'.c-*'.:?■<■. • 

z Schmidt, Opufcul. p. 184. 

Vol.-LVII. Z 
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fifted in the defigns he had upon that country, after 
his conqueft of Arabia a . 

There are remains of the priftine grandeur of Cam- 
baia b and its being famous in almoft the fame kind 
of produce is a ftrong indication of its obligations to 
the commerce of Cambodia. The marble ruins of 
an extenfive city have lately been difcovered c to the 
north weft of Cambodia, and to all appearance in the 
very route of thefe caravans •, but on this occafion, 
as on many others, we are but too fenfible of the de¬ 
ficiency of intelligence, and of the great havock of 
time, which has involved the tranfadtions of this pe¬ 
riod in almoft impenetrable obfcurity. 

At the fame time, that the antients extended their 
knowledge upon the continent, they muft unavoida¬ 
bly have been acquainted with fuch of thefe iflands 
as were moft contiguous to it. Accordingly Pto- 
- lemy d has given us the names of feveral, in progrefli- 
on from the Ganges to Sumatra, which he has called, 
with two others he has joined to it, this 

fuppofition will appear more probable, as thefe iflands 
are in the fame longitude with Malacca, and diredtly 
fouth of that peninfula. 

When they-were upon that part of the coaft which 
faces Malacca, they appear to have proceeded along 
the remaining part of the north eaft fide of it, as far 
as Java, which he has named Jabadiu, e . 

8 Trajan died in the ll8th of the Chriftian'cra. 

b Hamilton* 

* Argenfol. 

4 Pfcoh G. 1 . vii, c. 

c Jabadiou (hould perhaps be rendered Javadiv* as in the Ma¬ 
layan language Dib or Dive fignhies an ifland* and Giava barley* 
which this ifland, accord!ngte Ptolemy*-produced.in great quan~ 
; tities. As Giava is derived From an old PcFfsan word of the 

And 
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And the inhabitants of this ifland were more civi¬ 
lized than fome of the neighbouring ones, who were 
all cannibals, “ for it had a filver metropolis, and 
« produced not only gold but plenty of barley: o' <hj- 
“ [/.cuvet vuicroi, sv(pogMruJq is hiysjai vi vtjereg stvai, 

<( ao)i ert TsrXei^ov y^^ixrov •zsomv. £;V£fv os jj,zr f) 07 ro}M ovofiet 
“ agfvoov. 

Next to it were the three iflands of Satyrs; *« they 
“ were called fo becaufe the men who inhabited 
« them, were faid to have fuch tails as the Satyrs 
« were ufually painted with ; Ttxuja; f a t KXTt%av}ss, 
il ovgcts e%sw Xtfovhxt, cTraiag iiciFf^ctpoyri rag tuv crdjv^ani.” 
Thele were moll probably the Celebes s , Borneo, &c. 
«« for immediately after them were faid to be other 
“'ten iflands (called Manillas), which produced fuch 
«* large quantities of loadftone,.as have been faid to 
« attradt fhips afhore, which happened to be con- 
« ftrudted with iron nails, for which reafon the in- 
« habitants made ufe of wooden ones: <pegov)ai is xm 
•< «xX« <rwe%ete Sett*.etis cpe&tn ra ertitjpsag faaug 

«* ss-Aotct &a,TS%s<&Ah ketjei tqg y&ixXetas Xt&w areg/ as v}oc€ 

** y£VVCi)fA,SV7IS‘ KCtl it Si TOtjjo S7T mpotg VUV7r'/]FtuQ~Ctt, X&jt- 
t€ %£iv ts xoa oivjug av$jW 7 ro(puFoo$, KctAcvf^mvg Mavid-* 

« Xuq V 

fame ftgnification, it would appear that both the name of the 
ifland and that of the grain were exported from that country, 
Hyde’s, Hittox* Relig* Vet. Perf. &c. 

{ Ibidem* * ^ 

s The Celebes is infefted with numbers of mifchieyous and 
dangerous great monkeys, which keep in bodies too hard for 
any wild beafts to hurt them, and are only afraid df ferpents, 
which purfue them to the very tops of the trees, and devour 
them. Boweh*s Gbogr, Di< 9 , v.-rl, p* 378. 

h The Manillas are original names, and were called fo by tho 
inhabitants before the Spaniards took poffeSkm of them* w&rgten- 


feVHiftor. 


Z 2 


NQtwith- 



[ 172 ] 

Not withftanding Ptolemy has mentioned the Phi¬ 
lippines; yet we don’t imagine that any of the per- 
fons from whom he acquired his information had ever 
been there: but that they had heard of thefc places 
at Java (to which they might eafily have failed), 
either from the Javansfe them (elves, or from the in¬ 
habitants of the circumjacent ifl.mds, who reforted 
to Java for the tame advantages of commerce which 
they themfelves came in purluit of 

However, although they mu ft almoft neceflarily 
have been acquainted with Sumatra, yet it is evident 
they had never failed quite round it;. for, if they had, 
they would certainly not have mentioned Ceylon as 
the largeft ifland in the ocean k . . ^ 

. From hence it would appear that they only knew 
part of Sumatra and Java; and either conjectured 
thefe were iflands, or depended upon fome informa¬ 
tions they might probably have received from the in¬ 
habitants of thefe places, relative to this particular. 

So that here we may venture to fix the limits of 
Ptolemy’s knowledge; for, as thefe lllands at that 
time were but a late difeovery, they were very im- 
perfeaiy known; and. unfortunately the geographers, 
who lived after him, were all fo prepofTefied with his 
fuperior abilities, that they imagined his accuracy 
would bear no correction, and that he had exhauft- 
ed the fubjetft. For no other author mentions any 
difeoveries to the eaft of thefe, taken notice of by him; 

., 1 The distance between Malacca and Java was kfs than be¬ 
tween Malacca and Cattigara 5 beiides, the fouth weft moufflon 
was a fairer wind to the firft than the laft place, and of confer 
quence this voyagemuft have been much fliorter, 
k Agathem.lt 

•>: ?' ‘. ana 
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aud Marcianus Heracleota had fuch an opinion of his 
great merit, as to call him by the name “ of the 
«« moft divine and moft wife Ptolemy ; ejs t<*? yoaf^i- 
c ‘ (p t ct( tov Baoralcv xdi tropeoTctjcv nTOAs ( «etiou. 

By a retrofpedt on fuch authors as have been quo¬ 
ted, and fome others who wrote nearly at the fame 
time, according to the order in which they lived, this 
fubjedt will ftill appear in a clearer light. 

In the days of Strabo, who lived before the Chri- 
flian $ra, and is fuppofed 1 to have furvived it 2 8 
years, few people had failed fo far as the Ganges^ 
iC a-TTUVioi jits' ■w~ 7 rXzvx,x<ri jite^g/rov r ay Feu m and 
being intimately acquainted with Gallus, who was 
the third governor of iEgypt, he had undoubtedly 
the moft favourable opportunities of the moft authen¬ 
tic intelligence concerning naval affairs. 

Pomponius Mela is fuppofed to have writ before 
Pliny ", in the reign of Claudius, and 30 years after 
Strabo.: In that interval, there appears to have been 
made fome farther difeoyeries upon the continent/* 
to the eaft of the Ganges j but fo very imperfedt, 
that they either imagined that country was an ifland, 
or had confounded their deferiptions of it with thefe 
iflands, which they would neceffarily meet with in 
this voyage. For it is very certain, from Mela’s own 
words, that his knowledge of thefe places we are 
fpeaking of was extreamly obfeure, as all he has fald 

1 Voffius. 

m Strab* 1 . 15, 

a VofSus^Bayle’s Hift. Did. ; ; 

• Strabd JufoMation 5 but, as it was fo 

extremely imperfed, dill not think proper to mention it in his 
geography of this country* * 1 4 ' ' ; ! 
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of them is, ef adTabim infula eft Chryfa, ad Gan- 
« gem Argyra, altera aurea foli, altera argentea; at- 
que ut maxime videtur, aut ex re nomen, aut ex 
*« vocabulo fidta fabulaeft." 

The elder Pliny died in the 79th of the Chriftian 
asra, and was a cotemporary of Mela j and feems 
to have referred to the above paftage, in the follow¬ 
ing words: “ Extra oftium Indi Chryfe et Argyre, 
« fertiles metallis, ut credo 5 nam quod aliqui tradi- 
« dere, aureuin argenteumque iis folum efle, haud 
“ facile credideritn p .” 

Although the age in which Solinus lived is fo un¬ 
certain, yet it might be imagined that it was not 
very long after Pliny ; having copied from the other 
geographers which went before him, he has advan¬ 
ced nothing upon this point that had not been alrea¬ 
dy mentioned. His words are thefe: ” Extra Indi 
«.* oftium infulse duas, Chryfe et Argyre, adeo foecundae 
cc copia metallorum, ut plerique eas aurea fbla pro- 
** diderint habere et argentea %” 

Jofephus was 56 years of age, in the fourteenth year 
of Domitian’s reign, or 913d of the Chriftian ®ra r j and 
appears to have had a little more knowledge of thefe 
places than any we have yet mentioned 5 for, fpeaking 
of Saphira, from whence king Solomon had his gold, 
he fays, that “ it was a country of India, and not an 
«.« bland 5 arid that it was now called by the name of 
** Aurea, vw fo Xgwcrijv yyv tcaXeu/xevqv, rye Iv&xye e?ty 
“ av]y.” 

p J, Harduin, PHn. p. 322. vol. 1 . Paris, 1723. 

* C. J. Solin. c. 1 .( 1 . Polyb. Hiftor. p. 700. 

' Jofeph, Oper. Ox. 1730. 
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Dionyfius is fuppofed to have lived after Domitian, 
and before SeverusHe wrote a defcription of the 
world in Greek verfe, which it may be fuppofed he 
had finifhed before the reign of Trajan, or at lead 
that he had not heard of the increafe of geographical 
knowledge which took place at that time, for he 
was as little acquainted with the country beyond the 
Ganges, as thofe who are fuppofed to have been his 
predeceffors, and only mentions it as an illand remar¬ 
kable for the diftindtnefs with which the fun-rifing 
was obferved, . 


Xgoo’snji' to i i iy<rov ayet zro^og, si ncti civjov 
AvJoAmj KctQct^oto (pazivZlai yefaoio. 

Dionyf. Perieg. p. 111. 

Ptolemy flourifhed under Adrian, and Antoninus j 
and made his lad adronomical obfervation on a 
Wednefday, the 2d of February, in the year 141 S' 
He has taken notice of many places not mentioned 
any where elfe, and is the fird who has called .Ma¬ 
lacca a peninfula. Marinus indeed, whom he quotes 
as a late author, knew likewife that it was fo j which 
ftill more confirms the fuppofition, that this was 
found out in Trajan’s reign. 

Ptolemy’s works evidently fliew, that his know¬ 
ledge was fuperior to that of all the other aritient 
geographers; and his living in iEgypt gave him ma- 

* Dodwell* in Geog. vet. 

8 Univerfal Hift* Vol. XV. p. 206* 


ny 
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ny oportunities of a very early intelligence concern¬ 
ing any difcoveries made by navigation, which might 
be a long time before they were communicated to 
the other learned men of that extenfive empire.. 
Accordingly we fee, that the author of the P. Maris 
Erythrai, who is fuppofed to have been his cotem¬ 
porary % but lived a little later to the time of Mar¬ 
cus and Verus, was lefs acquainted with thefe late 
difcoveries. 

Agathemerus, who had read Ptolemy’s works, lived 
in the reign of Severus and Galienus u ,, in the be- 
gining of the third century, and mentions the coun¬ 
try of the Sinae as the moft oriental he was acquaint¬ 
ed with. 

Marcianus Heracleota is thelaft geographical au¬ 
thor it will be neceffary to mention. He is fuppofed 
to have lived fome little time before the building of 
Conftantinople, and even at that time this nation ap¬ 
pears to have been the moft oriental j for, although 
he copied from fuch authors as wrote in the interval 
between Ptolemy and him, yet all the improvement 
that was made during that time was only a men- 
furation of this particular coaft, which Ptolemy him* 
felf tells us was not done in the days in which he 
lived*. 

Prom thefe circumftances it is apparent, that no 
mention was made of this country during the firft 
century. Mannus, as we have iecn, wrote before 
Ptolemy; Ptolemy was far advanced in years before 

* DodwelL 

* DodwdJ* 

* PtoL c« $4, 

the 
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the middle of the zcl century; and farther, as it may 
be fuppofed that Trajan fent thefe (hips to India 
at the time of his arrival in Arabia, which was in 
the ii6th of the Chriftian era; this may very well 
agree, in point of Chronology, not only with thefe 
authors, but alfo with our former fuppofition, that 
this country was found out in his reign. But as he 
fcarce fur'vived the expedition two years, fuch perfons 
as vyere employed in this voyage, finding on their re¬ 
turn that he vvas dead, might be difeouraged from 
purIhing any difeoveries they.had made: efpeciaily as 
the voyage was attended with fo much hazard arid 
difficulty, and as the views upon which they had 
undertaken it were in all probability fruftrated by the 
accefiion of a new emperor. 

Admitting therefore, that this was their fir ft at¬ 
tempt, may not the extent of their difeovery be 
looked upon as- very confiderable; and will it not 
in forae meafiire account for their not having pro¬ 
ceeded any farther than the eaft fide of the bay of 

'Siaip? ■ ; S~'.- -■ •' 

Upon the whole, as nothing was exported : From 
this kingdom of the Sinae but what the city of Cam¬ 
bodia excelled in; and as the ancient and modem 
fituations of thefe cities appear to be reciprocal; above 
all, as we have the teftimony of the Periplus Maris 
Erythraei, that it lay fomewhere in the bay of Siam, 
and the exprefs declaration of two others, that it was 
fituated on the eaft fide of the bay > joined to the 
unanimous confent of all the geographers, that the 
country tothe eaft and fouth was unknown, it may 
reafonablybe inferred, that their 'ultima were upon' 

Vol. LVII. A a this 
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this coaftj and the metropolis Sina or Thina the 
fame as the modern city of Cambodia v, 

Greek-Street, Soho. 

Feb. i. 1767. 

y ©wet by the author of the Periplus Maris Erythrsei, p. 3 ^* 
Sww pirpoiroXts and ©£tv*i by Ptolemy, lib, i. c. 17. ©«>«» by 
Marcianus Heracleota, p. 14. ©u<> acervus, cumulus, collis,&c. 
it might receive this name becaufe it Hands upon a mount, ac¬ 
cording to Mandefloe, vol. I. p. 331. to lecture it from inun¬ 
dations'. None of all thefe ancient writers of geography have 
ever called this country ©wuv but Agathamerus, lib. ii. c. 7. 
and? it would appear he did it by miftake} for its proper name 
was certainly Metropolis Strwvj and ©wet was only an accidental 
one, which it afterwards received to exprefs more figuratively its 
fituation. 


XVIII. A 



Received February 12, 1767. 


XVIII. A Commutation of the Diftance of the Sun from the 
Earth, By S. Horfley, LL. B. ReBor of Saint Mary, 
Newington, in Surry, lF. R.S. 


ReacTMarch afi,T Offer the following computation, rather as a verification 
^ 1 than an amendment of Dr. Stewart’s. The method, in 

which I have purfued, is different from what is ufed by that great and 
able geometrician, in his treatife on the diftance of the iun, but founded 
entirely on the theorems eftablifhed in that and the preceding tra&s of 
the fame author. 

Let TA be a given line. Take A tn, fo that TA may be to Am, as 
the moon’s accelerating attraction to the earth, to the fun’s mean 
difturbance of that attraction. Take AG quintuple of A tn. Take 
AP, fuch that twice A m may be to AP, as TGtoTA. Now it is 
proved in the twenty-fifth propofition of Dr. Stewart’s fourth trad, that 
the cube of TA is to the cube of T P, in the duplicate proportion of the 
periodic month to the anomaliftic month. Therefore the proportion of 
TA 3 to TP 5 , and confequently that of TA to TP, is given; and by 
divifion, that of TA fo A P is .given. Therefore TA being 
j^ven, A P is given. Now T G ; T A dz 2 Am : A P. That is, 

A a 2 TA 



y ^_(< i\ m ; T A ~ 2 A >u : A P. T herGero 1 A \ 2 A m 

_ t a x AT — ^XTCTTF 

-- v;: _ - Aw X A P. Thoieforc 2 A m — ■-^-• 


, . , , Ta«■ x"a P ,,9 Ta} 5Ai'x Cm 

Thai h 2 A « -] -—— , or-q—- 


That h, 

T A X A P 


IV, 

Fig. 1. 


A,,, '= afA+s U’* 7 ft (r 

2. Lit TA re pro lent the uwn’s mean diflance from the earth. 
Take TV, full tint TA nny be to TV, in the duplicate proportion of 
the periodic month to the iidoietii year, lake TO, i'uch that V1 may 

Fig. 2. 



he to TG in the proportion of the moon’s accelerating attraction to tlv‘ 
earth, to the fun’s mean diflurbance of that attraction. Take FE, 
Inch that TE may be to TA, as TA to TG. Take EO, fuch that the 
rectangle EDA may he equal to 3TE x TA. Upon the centre T, with 
the interval 'l A, deferibe a circle. Draw O.v perpendicular to A H, 
meeting the circle in x. Take AD = AT. The proportion of IA 
to TV heim; given, and TA being given, TV is given. But the pro¬ 
portion of TV to TG is given. Therefore TG is given, and the 
propwition of TG to TA is given. TG : 'FA ess TA : TK. 

1 e.'hie the proportion of TA to TE is given. Therefore Tii 
is given. Therefore 3TE X TA is given. Therefore Et) X OA 
is given. And EA ( — TE — TA) is given. Therefore AO 
is given. Hut AB (sz 2 AT) is given. Therefore OH is given. 
Therefore A Ox OB is given. AO X 0 H = 0 ^ (by the circle). 
Therefore O.v*, and confequently Ox is given. But DB { = 
3 AT) is given. Therefore the proportion of DB to Ov is given. 
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And the proportion of D B to Ox, is that of the mean difiance of the 
fun, to the mean diftance of the moon. 

This is in brief the method of my computation. The computation is 
as follows: 


The periodic month is to the anomaliftic month, as 57600 to 58091. 

Theretore (in Fig. 1.) TA 3 : TP 3 = 57600 1 : 58091* = 3317760000 : 3374564281 

33745 ,^ 4 2 ^ = i ! oi 7 i 2 i 2748963 i 55 ' 864 i 97530 c 864 i 97550 , &c. 
3317760000 

Hence, by extraditing the cube root, I find TA: TP = 1: 1,005674827053. 
Therefore put TA=i. Then TP= 1,005674827053; and AP =0,005674827053. 
T A x A P 

Hence -■— = 0,002797722 =A m. 

2IA+5AP 

(See Fi'>, 2). The fquare of the periodic month is to the fquare of the fidereal year, 
as 1 to 178,725. 

Therefoie I’A : TV = 1 : 178,725. 

But TV : TG = 1 : 0,002797722. 

Therefore TA : TG = 1 : 178,725 X 0,002797722 = 1: 0,50002286445. 

TA : TG = TE: TA. Thereioie TE: TA = 1: 0,50002286445. 

Therefore put TE = 1. 

Then TA = 0,50002286445 
And EA = 0,49997713555 
AndjTExTA = 1,50006859335 = EOA. 

Hence AO (=V'FExTA = 1,00003658292. 

But AB = 2TA = 1,00004572890 
Therefore OB = 0,00000914598 
Theiefore AOxOB = 0,0000091463145866546616 
’Therefotcv'AOxU • = 0,00,32024287 = 0 x 
But DB = 3TA = 1,500068593 
Hsnce DB : Ox = 496,0073 : x. 
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Thefe computations have been made with no fmali 
rigor. I was fenfible that, to obtain an accurate con- 
clufion, it was necefiary to determine AO with ex* 
treme ptecifion} and for that purpofe I fubmitted to 
the laborious talk of computing the foregoing num¬ 
bers to the rith or 12 th decimal place, by the com¬ 
mon operations of arithmetic. In the refult I differ 
from Dr. Stewart, by much lefs than ^^^.th part 
of the whole diftance, that is, by lefs than 5 femi- 
diameters of the earth; a very contemptible dif¬ 
ference in fb nice a calculation. That great mathe¬ 
matician indeed fecms to have flattered himfelf, 
that he had determined the fun's diftance within 
TT7S V^r of the truth; I fufped that when he af¬ 
firmed this, he did not confider that to attain fo 
great an accuracy in the conclufion, the line Ey in 
his method (vide Stewart on the fun’s diftance, 
fig. 10.), or AO in mine, fhould be determined 
ftridlly to the nth or 12th decimal place. And 
after the utmoft rigor of computation, I am afraid 
any pretenfions to fuch extreme nicety in the refult 
will be but ill-founded. For it is very likely that 
thefe computations reprefent the fun's diftance lefs 
than it really is: becaufethe whole pK^teflion of 
the moonV apogee (which is this bafts of the calcu¬ 
lation) is afcribed to the fun's difturbance of the 
moon’s gravitation to the earth. Whereas part of it 
muft be due to 'the difturbances of the ; Janets. 
What part cafi^ 

fore cannot allow for If But in giving the whole 
to the fun we certainly overrate his difturbing force, 
and by. that means muft obtain too fmali a diftance. 
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It is moil likely indeed, that the motion of the apo¬ 
gee produced by the difturbing forces of the planets 
bears but a very fmall, perhaps infenfible, proportion 
to the whole. But thofe who are matters of Dr. 
Stewart’s theorems will eafily perceive that an infen¬ 
fible error in the proportion of the moon’s gravity, 
and the fun’s ditturbance, may produce a very fenfible 
error in the proportion of the mean diftances. And 
therefore the real diftance is probably greater -by two 
or three femidlameters of the earth than thefe com¬ 
putations make it. . ; . ' 

This, however, is much too nice a point for the 
approaching tranfit, or, perhaps, for any method of 
obfervation, to determine. The higheft expectations 
aftronomers will be anfwered, if they can come 
within 50 or 60 femidiameters of the earth. 

It is to be hoped, that every civilized nation of 
the univerfe will give due attention to that intereft- 
ing phenomenon, which we, theprefent pofTeflbrs 
of thfifefnbltmary r^ions,ihaHbeholdnomore i and/ 
that .proper will be fent in due time, and 

dul y equipped, to the moft adyan^getMis AaUons^ 

If the decifions of obfervation in fii nice a point: 
ihoald be found to agree with the previous conclu- 
fions of theory,. the difcjples of Newton will have', 
no fmall rea&n to exult in a new atteftatfon of jaa- 
tore, to the truth of their great matter’s dodtrine, 

. But it is much to be wished, that they, who lhall ! 
be deputed to profecute this curious fearch, iadiftant 
and fequeftered parts, may diyeft theinfelveS of all 
prejudice!that they nothing at heart, 

but, that which the wOriW wifl €xpe& from them, 
: xf.ti-' ■ ' the. 


7 
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the advancement of real fcicnce; that they may he 
diligent in their obfervations, and faithful in their 
reports 5 and not facribce the vepofc of their own 
• niinds, or the interefts of philofophy, to the credit 
of an admired hypothefis, the memory of a friend, 
or the jealoufies of rival nations. 

If the moon’s mean didance from the earth be 
60 4. femidiameters of the earth, the fun’s mean 
didance is 30008,44x6 femidiameters of the earth. 

The fun’s femidiameter is to the femidiameter of 
the earth, as 139,876 to 1. The globe of the fun is 
to the globe of the earth, as 2736718,8 to 15 and 
the fun’s horizontal parallax is 

February 8. 

To fatisfy myfelf more fully of the accuracy of 
my work, I this day re-computed the whole, from 
the determination of EA, in Dr. Stewart’s approxi¬ 
mating method. I found the proportion of DB to 
vs (fee Dr. Stewart on the didance of the fun. 
Fig. 10.), that of 496,00579 to 1 j and the pro¬ 
portion of DB to tv y that of 496,00805 to 1, The 
meanofthefe two gives the proportion of DB io 
ox, nearly thatof 496,0069 to 1. Which differs 
from the refult- of my former computation by lefs 
than • TTT »yyy<af;-.d>r whole 5 and the method of 
the former computation is undoubtedly, ac¬ 
curate, 1 : ■: ■ ■: ; 


Supplement 
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Supplement to the foregoing Paper. 

Stead June 19, j N deducing the diftance of the fun in 
j 7 6 7 - femidiameters of the earth, and his 

horizontal parallax, from the proportion above con¬ 
cluded between the fun’s mean diftance and that of 
the moon; *1 have fuppofed the latter to be 604. 
femidiameters .of the earth, as it is reckoned by Sir 
Ifaac Newton. According to the hypothecs which 
feems to be now generally received, that the denfity, 
of the moon is very nearly equal to that of the earth, 
(the French reckon it rather lefs), the moon’s mean 
diftance fhouldbe little more than 60,23207, that is, 
not quite 604. femidiameters of .the earth. But from 
fome computations that I have formed with great care j 
I have reafon to think, that Sir Ifaac Newton’s deter¬ 
mination is much nearer to the truth j that the 
denfity of the moon is actually greater than that of 
the earth, in the proportion of 6 to 5 nearly j and that 
the moon’s mean diftance amounts to 60,441 femi¬ 
diameters of the earth; which differs from the 
diftance aftigned by Sir Ifaac Newton, by left 
than _ 0 %. T of the whole. 


S. Horfley- 
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XIX. Defcription of an improved.Apparatus- 
for performing EleElrical Experiments , in 
which the EleBrical Power is increafed, the. 
Operator intirelyfecured from receiving any 
any accidental Shocks, and the whole ren¬ 
dered more convenient for Experiments 
than heretofore :.By G. L’Epitiafle, E.R,S. 

Head March 12, I.rTI'HE fir ft method of improve* 
i 7 6 7 - 1 meat confifts in lining the in- 

•fide of the glafs cylinder or globe with the follow¬ 
ing compofition. 

Take 4thof Venice turpentine, 1 tbof refin, lib 
of bee’s wax; boil thefe over a gentle fire, ftirring 
them now and then, for about four hours, at the end 
of which, ftirr in a quarter of a pound of vermilion : 
then, a little of the mixture being taken out and left 
to cool, will be hard and brittle ; a token that it is fit 
for ufe. Having well heated your globe or cylinder, 
pour the melted mixture into it;, turn the cylinder 
about fo as to fpread it evenly over theinfide furfacc to 
the thicknefs of a fixpence, and, let it cool very 
gradually. 

The advantages that refult from this are as follow. 
1 ft, Upon repeated trials I have constantly found, 
that a cylinder thus lined adted with much greater 

force 



force than it did before it was lined, every other cir- 
cumftance alike. When firft I made this obfervation, 
it induced me to try what effed the lining would 
have upon fome cylinders, which I had found fo bad 
that I had laid them afide as ufelefs. 

Upon being lined, they proved much better than 
any I ever had of the feme fize before. 

2dly, Eledrical machines, when laid by for any 
conliderable time, are very apt to be out of order, and 
Sometimes require much trouble before they can be 
brought to ad: this inconvenience is in a great 
meafure removed by thus lining the glafs. 

gdiy, The cylinders thus lined are by far lefs liable 
to break by any alteration of weather, or in working 
the machine, which often was the cafe with mine 
before I lined them. 

4thly, Asa fmall cylinder thus prepared is equal in 
power to one much larger, that is not, and requires lefs 
fridion, the apparatus in which it is mounted may 
be much eontraded, and the whole, together with 
the perfon that turns the machine, may be eaiily 
fupported upon one or two fmall ftools with glafs 
feet, when experiments require it. With a lined 
cylinder 74- inches in diameter, and about 9 inches 
long, I have loaded three jars, that held four gallons 
each, to that degree as to burft one of them, which 
made an explofion near to that of a pocket piftol. The 
cylinder was mounted in a brafs frame with a wheel 
and pinion j the wheel was turned with eafe by a fmall 
brafs winch, and the rotation of the winch to that of 
the cylinder was 'as one to three.- 

II. As railing thegreateft quantity of eledrical fire 
was the objed of the firft improvement, the next 

B b 2 thing 
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thing was, to preferve it whenraifed,,andufe it with¬ 
out wafting any, fo that it might have its full eflfedt. 

I had obferved, that whenever afingle wire was made 
ufe of inftead of a chain in difcharging.the jars, 
the effedt was much ftronger ; and • upon making 
further experiments, I found that when the difcharg- 
ing parts were not all in clofe contact, fuch as being 
icrewed tight together, or ground, into one another, 
the effedt was confiderably diminished. In conftrudh- 
. ing the difcharging apparatus, I therefore, contrived 
that all the parts Ihould be in clofe contact, by-fcrew- 
xng grinding, or foldering, them together; and thus 
the electrical fire exerts its whole force on the body 
upon which the expenmentis made.. 

III. Laftly, it often happened in difcharging tiro 
jars when loaded very high (as they muft be to kill,a 
large animal, or to force the fire through bodies that 
make a great refiftance), that the perfons, operating, 
notwithftanding all their ikill and care, received-the 
whole or part of the fhoek. This has deterred-many 
from repeating feveral ufeful experiments, and has 
intimidated others that attempted to repeat thena fo as 
to make them fail of their effedt. To remove this 
inconvenience intirely 3 the difcharging frame, is con¬ 
trived, which,, at the fiirne time that it prevents the 
wafting, of the eledtrical fire, leaves no poffibility, of 
the operator's ever receiving any fhoek. This ; will 
plainly appear upon infpecting the figure annexed. 

Explanation o/T.ab. XL. . K 

AB, a. mahogany board 41 feet long, which fup- 
ports the jars F, G, H, and the conductor RL.! ; 

. •• " i This 
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This board has three large holes cut through it, to 
fit the three jars: over thefe holes, on the under fide 
of the board, are nailed three tin plates, which com¬ 
municate to one another by a flip of tin, and upon 
which the bottom of the jars reft. Under the middle 
of this board is alfo fixed by a wooden fcrew a cylin¬ 
drical piece of wood c, which moves up and down in 
the hollow of the clawed pillar D, and may be ftopt at 
any height by means of the fcrew E; fo that the whole 
apparatus can be raifed to a height fuitable to any 
electrical machine to which it is applied. 

F,.G, H, three glafs jars, about ten inches diameter, 
and fourteen inches high, lined infide and out with 
tin foyl to about, two thirds of their height. A piece 
of wood is cemented at their top, through which there 
pafles a thick brafs wire, one end of which fits' into a 
focket foldered to the conductor, and to the other end 
within the jar are' fixed ftnall wires, which fpreadand 
form a communication between the infide lining of the 
jars and the conductor. , , - ’ ■ • ' , ■ 

&L, the conductor, a-dh tube about five feet long 
and three inches in diameter, dofed and rounded off 
at each. end. At the end next the machine is fixt a 
piece of brafs made of pointed wires in the fhape of a 
comb, which collects the electrical fire from the 
machine at the other end is fixt a flight piece of 
mahogany, at the end of which two fmall cork balls 
are fulpended by fine threads, which balls by receding 
from each other, fhew to what degree the power is 
raifed;. and when the jars are fully eohdenfed will 
ftand nearly upright as in the figure. 

When experiments: require to draw a fpark from 
die conductor without a fhock, which we ma^ call 

fingle 
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Angle fparks, the jars are then removed, and the 
condudtor is fupported by two glafs pillars, fuch as are 
ufed in the difcharging apparatus j one end of which 
fits into holes made in the board at M and N, and the 
other end having a wire fixt to it, fupports the 
conductor. 

OPQR, the difcharging frame placed on a table, 
and confiding of the following pieces, 

QSR, a mahogany board twenty inches long and 
feven broad : about the middle of this board a narrow 
brafs plate is let into the thicknefs of the wood, reach¬ 
ing from S to a. At the extremity a, which projects out 
of the boardj there is a loop into which the end of the 
bent wire Z is fitted by being ground into it, the other 
extremity receives the end of the nut S. 

S, a brafs nut made with a double fcrew, the lower 
end being a male fcrew, to fallen it'to the brafs plate} 
and the upper end a female fcrew, to receive the ends 
of different wires and other pieces which fit into it for 
performing various experiments. 

OQ, PR, two glafs pillars about twelve inches long 
and an inch thick, made with fhoulders at the end, 
which fit into the board QR, and the rail OP. 

OP, a mahogany rail three inches broad and 14 - 
thick, nearly the fame length with the board QR, 
which receives the upper ends of the glafs pillars. 

TV, a thick brafs wire, which pafles through the 
middle of the rail, and, by means of a fcrew at d, may 
beflopt at any height. At the upper end V of this 
wire is a loop, and at the lower end T a fcrew, to 
which pieces are fixt to anfwer thofe in the nut S. 

W, a fblid piece of brafs, through which the 
upright wire TV pafles, which may be lhifted to any 
_ V ' - ■■ ~ part 
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part of this wire fuitable to the height of the con- 
dudor, and fixt there by a fcrew. A crofs wire WX 
is fixt to this piece with a moveable joint towards W, 
fo that it may be drawn up or let down by the filk 
firing Y j one end of which is fixt to the crofs wire, 
and the other endpafies through the loop V. 

X, a fmall brafs knob at the end of the wire. 

Z, ,a bent wire, which forms the communication 
between the difcharging frame and the outfiae coating 
of the jars j one end of this wire is ground into a brafs 
loop at a, and the other into a loop of the fame kind 
at e , which is foldered to the tin plate that lies under 
the jars. 

b C, an eledrometer, which may be fixt on occafi- 
onaliy. When the difcharging frame is ufed, the 
body upon which the experiment is made is placed 
between the nut S, and the end T of the upright 
wire, which is brought into contad with it j then the 
wireWX is drawn up to an ered polition j and, after 
the jars are fofficiently loaded, it is letdown upon the 
condudor by the filk firing Y, and difcharging the 
jars, the eledrical fpark in forming the circle paffes 
through .the body. Care muft be taken to keep the 
glafs pillars dry and clean, .that none of the fire 
be wafted. 

When an animal is to be killed, he muft be faftened 
to a board, and his head placed between the two. points 
S, .and T. If the difcharging frame be removed, the 
apparatus may be ufed in medical cafes as ufual j either 
'with an eledrometer or without. 


XX. Two 
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XX. Two Letters from the Hon . William 
Hamilton, His Majefly s Envoy Extra¬ 
ordinary at Naples, to the Earl of Morton, 
Prefident of the Royal Society, containing 
an Account of the lajl Eruption of Mount 
Vefuvius. 


, Naples, June 10, 1766. 

My Lord, . . . 

Head March 5, A g I have attended,particularly to the 
various changes of Mount Vefuvius, 
from the 17th of November 1764, the day of my 
arrival at this capital, I flatter myfelf, that myobfer- 
vations will not be unacceptable to your Iordfhip, 
efpecially as this Volcano has lately made a very con- 
fiderable eruption. I fhall confine myfelf merely to 
the many extraordinary appearances that have come 
under my own inlpedtion, and leave their explanation 
to the more learned in natural philofophy. 

. During, the firft twelvemonth of my being here, I 
did not perceive any remarkable alteration in the 
mountain; but I obferved the fmoke from the mouth 
of the Volcano was much more coniiderable in bad 
weather than when it was fair j and I often heard 
(even at Naples, fix miles from Vefuvius) in bad 
weather, the report of the inward explofions of the 
mountain. When I have been at the top of Mount 
Vefuvius in fair weather, I have fometimes found fo 
• -■ v little 
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little fmoke that I have been able to fee far down the 
mouth of the volcano, the fides of which were 
incrufted with falts and minerals of various colors, 
white, green, deep and pale yellow. The fmoke that 
blued from the mouth of the volcano in bad weather 
was white, very moift, and not near fo often five as the 
fulphureous fleams from various cracks on the fides of 
the mountain. 

Towards the month of feptember lafl;, I perceived 
the fmoke to be more confiderable, and to continue 
even in fair weather; and in odtober I perceived 
fbmetimes a puff of black fmoke fhoot up a confider¬ 
able height in the midffc of the white, which fymptom 
of an approaching eruption grew more frequent daily j 
and foon after, thefe puffs o.f fmoke appeared in the 
night tinged like clouds with the fetting fun. 

About the beginning of November, 1 went up the 
mountain; it was then covered with fnow, and I 
perceived a little hillock of fulphur had been thrown 
upfince my laft vifit there, within about forty yards of 
the mouth of the volcano» it was near fix feet high, 
and a light blue flame ifTued constantly from its top. 
As I was examining this phenomenon, X heard a violent 
report, and faw a column of black fmoke followed by 
a reddifh flame, fhoot up with violence from the 
mouth of the volcano, and prefently fell a fliower of 
ftones, one of which falling near me, made me retire 
with iome precipitation, and alfo rendered me more 
cautious of approaching too near, in my fubfequent 
journeys to Vefiiviqs. 

From, november to the 28th of march, the date of 
the beginning of this erruption, the fmoke encreafed 
and .was mixed with afhes, which fell, and did great 

Vol* LVII. C c damage 
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damage to the viheyards'in the neighbourhood of the - 
mountain. A few days before the eruption I faw 
(what Pliny the younger mentions having feen, 
before that eruption of Vefuvius which proved fatal to 
his uncle) the black fmoke take the form of a pine- 
tree. The fmoke that appeared black in the day*time 
for near two months, before the eruption had the ap¬ 
pearance of flame in the night. 

On goodfriday, the 28th of march, at 7 o’clock: 
at night, the lava began to boil over the mouth of the. 
volcano, at firft in one ftreamj and foon after, divid¬ 
ing itfelf into two, it took its courfe towards Portici. It 
was preceded by a violent explofion,. which caufed a 
partial earthquake in the neighbourhood of- the 
mountain,.and a fhower of red hot ftones and cinders ■ 
were thrown up to a confiderable height. Imme¬ 
diately upon fight of the java,. I left Naples with a 
party of my countrymen, whom I found as impatient 
as myfelf. to fatisfy their curiofify in examining fo 
curious an operation of nature. I pafled the whole 
night upon the mountain ; and obferved that, though , 
the led hot ftones were thrown up in much greater 
number and to a more confiderable height than: 
befpre the appearance of the lava, yet the report was- 
much lefs confiderable than feme days before the 
eruption. The lava ran hear a mile in an hour’s time,, 
when the two branches joined in a hollow on the fide 
of the mountain* without proceeding farther. I ap¬ 
proached the mouth, of the Volcano, .as near as P 
could with prudence} the lava had the appearance, 
of a river of red hot and liquid metal, fuch as we 
fee in the glafs houfes, on which were large floating, 
cinders half lighted,; and’ .rolling one over another 
■ I.. ’ with.. 
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with gtcat precipitation down the fide of the moun¬ 
tain, forming a moft beautiful and uncommon cafcadej 
the color of the fire was much paler and more bright 
the firft night than the fubfequent nights, when 
it became of a deep red, probably owing to its having 
been more impregnated with fulphur at firft than 
afterwards. In the day-time, unlefs you are quite 
clofe, the lava has no appearance of fire ; but a thick 
white fmoke marks its courfe. • 

The 29th the mountain was very quiet, and the 
lava did not continue. The 30th it began to low 
again in the fame direction, whilit the mouth of the 
volcano threw up every minute a girandole of Ted 
hot ftones, to an immenfe height. The 31ft I 
pafied the night upon the mountain $ the lava was not 
fio confiderable as the firft night, but the red hot ftones 
•were perfectly tranfparent, fame of which I dare fa y 
of a ton weight, mounted at leaft 2co feet perpendi¬ 
cular, and fell in, or near, the mouth of a little moun¬ 
tain, that was now formed by the quantity of afhes 
sand femes, ufithin the great mouth of, the volcano, 
and which made the approach much fafer than it had 
been feme days before, when the mouth was near 
half a mile in circumference, and the ftones took 
every direction. Mr, Hervey, brother to the earl of 
iBriftol, was very much wounded in the arm feme 
days before the eruption, having approached too neat i 
and two Englifh gentlemen with him were alio hart. 
It is impofilble to deferibe the beautiful appearance of 
thefe girandoles of red hot ftones, far ferpaffing the 
moftaftonifeing artificial firework, c 

From the 31ft of march to the 9th of april^ the 
lava continued oh the- feme fide of the mountain 4 ft 

C c 2 two. 
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two, three, and Sometimes four branches, without 
defcending much lower than the firft night. I remark¬ 
ed a kind of intermiffion in the fever of the mountain, 
which feemed to return with violence every other 
night. On the 10th of april at night the lava dis¬ 
appeared on the fide of the mountain towards Naples, 
and broke out with much more violence on the fide 
next the Torre dell' Annunciata. 

I paffed the whole day and the night of the 12th 
upon the mountain, and followed the courfe of the 
lava to its very Source; it burft out of the fide of the 
mountain, within about half a mile of the mouth of 
the volcano, like a torrent, attended with violent 
explofions, which threw up inflamed matter to a 
confiderable height, the adjacent ground quivering 
like the timbers of a water-mill 5 the heat of the lava 
was fo great as not to Suffer me to approach nearer 
than within ten feet of the Stream, and of fuch a 
confiftency (though it appeared liquid as water) as al- 
moft to refift the impreffion of a long flick, with which 
I made the experiment3 and large ftones thrown on it 
with all my force did not fink, but, making a flight 
impreffion, floated on the Surface, and were Carried out 
of fight in a Short time j for, notwithstanding the con¬ 
fiftency of the lava, it ran with amazing velocity; I am 
fure, the firft mile with a rapidity equal to that of the 
river Severn, at the paffage near Briftol. The ftream 
at its Source was about ten feet wide, but foon ex¬ 
tended itfelf, and divided into three branches, fo that 
thefe rueis of fire communicating their heat to the 
cinders of former lavas, between one branch and the 
other, had the appearance at night of a continued Sheet 
of fire, four miles in length, and in Some parts near 

two 
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two in breadth. Your lordfhip may imagine the 
glorious appearance of this uncommon fcene, fuch as 
paflfes all defcription. 

The lava, after having run pure for about i oo yards, 
began to coliedfc cinders, ftones, &c. and a fcum was 
formed on its furface, which in the day-time had the 
appearance of the river Thames, as l have feen it after 
a hard froft and great fall of fnow, when begin¬ 
ning to thaw, carrying down vaft maffes of fnow 
and ice. In two places the liquid lava totally dis¬ 
appeared, and ran in a fubterraneous paflage for fome 
paces, then came out again pure, having left the fcum 
behind* In this manner it advanced to the cultivated 
parts of the mountain j and I faw it the fame night 
of the 12th, unmercifully deftroy a poor man’s 
vineyard and furround his cottage, notwithstanding 
the oppofition of many images of St. Januarius, that 
were placed upon the cottage, and tied, to altnoft every 
vine. The lava, at the fartheft extremity from its 
fource, did not appear liquid, but like a heap of red 
hot coals forming a wall, in fome places ten. or twelve 
feet high, which roiling from the top foon formed 
another wall, and fo on, advancing flowly not more 
than about thirty feet in an hour. 

The mouth of the volcano has not thrown up any 
large hopes fince the fecond eruption of lava, on the 
10th of april, but has thrown up quantities of fmall 
afhes and pumice hones, that have greatly damaged 
the neighbouring vineyards. I have been feveral 
times at the mountain fince the 12th f but as the 
eruption was in its greateft vigour at that time, I 
have ventured to dwell.on, and I fear tire your lordfhip 
with, the obfervations of that day. 

6 . , Xm 
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In my laft vifit to Mount Vefuvius the 3d of June, 
I flill found that the lava continued, but the riveis. 
were become rivulets and had loft much of their 
rapidity. The quantity of matter thrown out by this 
eruption, is greater than that of the laft in the year 
1760, but the damage to the cultivated lands is not 
fo confiderable, owing to its having Ipread itfelf much 
inoi e, and its fource being at leaft three miles higher 
up. This eruption feems now to have exhaufted 
itfelfj and I expert in a few days to fee Vefuvius 
reftored to its former tranquillity. 

Mount Etna in Sidly broke out the 27th of april, 
and made a lava in two branches, at leaft fix miles in 
length, and a mile in breadth, and, according to the 
defcription given me by Mr. Wilbraham, who was 
there, after having feen with me part of the eruption 
of mount Vefuvius, refembles it in every refpedt, 
except that mount Etna, at the place from whence the 
lava flowed (which was twelve miles from the mouth 
of the vulcano), threw up a fountain of liquid 
inflamed matter to a confiderable height j which, I 
am told, mount Vefuvius has done in former eruptions. 

I beg pardon for having taken up fo much of your 
time, and yet I flatter mfelf, that my defcription, 
which I aflure your lor dihip is not exaggerated, will 
have afforded you fbme amufement. I have the 
honour to be. 

My Lord, 

Your Lordfhip’s moft obedient 

and moft humble fervant, 

William Hamilton, 

SINCE 
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Naples, Febiuary 3, 1767* 

Read April 2, Q IN CE the account of the eruption 
1767* O D f mount Vefuvius, which I had the 
honour of giving to your lordfhip, in my letter of 
the 10th of june laft, I have only to add, that the 
lava continued till about the end of november, 
without doing any great damage j having taken its 
courfe over antient lavas. Since the ceflation of 
this eruption, I have examined the crater, and the 
crack on the fide of the mountain towards ’Torre dell* 
Anonciata; about a hundred yards from the crater 
from whence this lava ififued: and I found therein 
fome veiy curious falts, and fulphurs j a fpecimen of 
each fort I have put into bottles myfelf, even upon 
the mountain, that they might not lofe any of their 
force, and have fent them in a box directed to your 
lordfhip, as you will fee by the inclofed bill of lading. 
I am fure you will have a pleafure in feeing them 
analyzed. I have alfb packed in the fame box fome 
lava, and cinders, of this eruption $ there is one 
piece in particular very curious, having the exadfc 
appearance of a cable petrified. I {hall be very 
happy if thefe trifles fhould afford your lordfhip a 
moment’s amufement. 

It is very extraordinary, that I cannot ‘find, that 
any chemift here has ever been at the trouble of 
analyzing the prod unions of V efuvius. 

The deep yellow, or orange-color falts, of which 
there are two bottles, I fetched out of the very crater 
of the mountain, in a crevice that was indeed very 
hot. It teems to me to be ppwerful, as it turns filver 
r ; black 
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Kuk in an infant, but has no effect upon geld. 
It your lordilvp pleafes, I will fend you by another 
opportunity fpecimens of the fulphurs and falts of 
the Self a terra , which feem to be very different from 
thefe. 

Within thefe three days, the fire has appeared again 
on the top of Vefuvius, and earthquakes have been felt 
in the neighbourhood of the mountain. I was there 
on fanrday with my nephew lord Greviile; we 
heard mod dreadful inward grumblings, rattling of 
fanes, and hiding; and were obliged to leave the 
crater very fbon, on account of the emifiion ot ftoncs. 
The black fmoke arofe as before the lafl eruption j 
and I faw every fymptom of a new eruption, of which 
1 {hall not fail to give your lordfhip an ex aft account. 


XXI. 
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Received January 30, 1767. 

XXI. ExtraSi of a Letter from John 
Howard, Efq\ F. R. S. to William Watfon, 
M. D. F. R. S. giving feme Obfervations 
on the Heat of the Waters at Batbu 


Stead April2, TTT HEN I had the pleafure of lee- 
1 7 6 7 - VV ing you in London, you thought 
fome explanation of the paper, upon the heat of the 
Bath-waters, neceffary. The obfervations, I allure 
you, were made with great care. The three firft of 
them were made at the pump, where the waters are 
ufually drunk. I went feveral times into the king’s, 
and queen’s, baths; and took them, where the fprings 
rife in the king’s bath, which is the warmeft part, 
and the' moil diftanl from tji^nce ,thp cooled:. 
The pump in that bath cofreipon^ed wit^ the upper 
pump. This I mention ,* as in the other two baths, 
the thermometers did not rife, by one degree, fo 
high as in the upper pumps j though I had the 
pumps worked a confiderable time, to warm the pipes. 
The temperature of the other baths you fee in rnp 
paper. The hot bath, not being fo warm as,,the 
king’s, at firft, furprized me, until I confidered theji 
times of filling* and then the comparative flownefs 
erf the fprings of the hot bath, to thole of ‘the king’s ; 
accounted fos^jis f ’ 

The other obfervations are of various fprings, it 
and about Bath * that near St. James’s church is tb< 
Vm.. LVIT. Dd - * eeldefl 
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cold eft. The fprings, at the old and new well houfcs 
at Briftol, are very different; but, on repeated trials, I 
-found them fo. 


Obfervations on the Heat of the Bath Waters, 


King’s bath pump 
Hof bath pump 
Croft bath pump 
King’s bath * 

Queen’s bath * 

The pump in the bath 
Croft bath 

Croft bath pump 
Hot bath 


113 0 

114 
108 

99 97 100 cooleftpart 
101 99 103 hotteftpart 

97 95 9^ cooleft part 

98 96 99 warmeft 

JI 3 

89 cooleft part 

90 warmeft part 
107 

96 cooleftpart 

97 warmeft part 


The pump in the hot bath 113 
Pump in the Market* place, Bath 54. 

Springs on Claverton, and at late Mr. Allen’s 47 
Springs on Lanfdown 45 

St. James’s Ipring water 43 

Old well houfe, Briftol 67 

New well, ditto 76 

The temperature ©f the above- fprings taken in 
November, and December laft 1765, by Farenheit’s- 
kale (Bird’s Thermometer). 


* Taken at three different days. 


John Howard- 

Bath, 


5 
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XXII. Obfervations on the Heat of the Bath. 
and Briffcol Water , by Mr, John Canton, 
A, M. F, R, S, 


Bath, Sept, a, O. S. or the 13th N. S. 1752. 

Read July 3, y* FTER pumping about 4 of an hour, 
1767 ' y \ a Fahrenheit’s thermometer, held in 

the ftream from the common pump of the king’s 
bath, was raifed to 112 0 . The ftream from the com¬ 
mon pump of the hot bath raifed it to 114”^. At the 
pump of the crols bath, it flood *at no°. At noon, 
the heat'of the (haded air was 66°, and of common 
water expofed to it 6i°. I found the bath water, and 
common water, brought to the fame degree of heat, 
to cool equally faft. The next day, Sept. 14 ,1 was at 
the hot-well near Briftol, the water of which, railed 
the thermometer to 76®. In pommont Water expofed 
to the (haded air it flood at 62°. 


J. Canton* 


D d 2 


‘XXII. A 
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Received April 3, 1767. 

XXIII. A Letter to Dr. William Watfon,* 
F. R. S. from the Hon. Dairies Barrington, 
F. R. S.' on fame particular Fijh found in 
Wales. 

Dear Sir, 

Read April 9, "TT NOWING your attention to every 
*767* thing which relates to any branch 

of natural hiftory, I fliall not make apologies for 
lending you an account of the following particulars 
with regard to perch in a pool of Merionethshire j 
and trout, which are found in a river of Cardiganlhite. 

The pool is fituated in the parilh of Trawfvynnyd, 
and is called Llyn Raithlyn; as it does not lie near 
any road, a common traveller cannot hear any thing 
about it, but by very extraordinary acccident. 

Having been informed by Mr. Garnons of 
Riwgoch, who lives near this pool, that perch were 
frequently caught there, which were crooked near the 
tail, I have, through him, procured filh of this lort 
at three different times; as I intended to preferve 
them in fpirits, I have always defired that they Should 
be of a fmall fize. 

Thefe filh were all of them moft apparently 
crooked in that part j which appears Hill Stronger 
(as I am informed) in thofe of a laiger fize, and 
lome of them have been taken of nearly two 
pounds. 

2 


I have 
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I have never examined the back bone of thefe 
perch, but I have now by me that of one of the 
trout (which I mean likewife to give you an account 
of): this bone, any one may immediately fee, differs 
moft apparently from that of a common trout, 
or any other fifh, by its being crooked near the tail. 
I have therefore no doubt but that the back bone of 
thefe perch will turn out to be equally crooked.. 

Thefe fifh are not only crooked near the tail, and 
for about one third of the whole length of their body j 
there is likewife a very remarkable protuberance on 
each fide, which I have opened with a knife, but did 
notobferve it to differ materially from other parts of 
the flefh. I have likewife eat thefe perch, and fhould 
not, by the tafte, have diftinguifhed them from the 
common ones of the fame kind. 

I happened likewife (after thefe inquiries with 
regard to the perch of Llyn Raithlyn) to hear of 
trout, which were crooked in the fame part, faid 
to be peculiar to the rivter Eynion in Cardiganfhire, 
which is a fmall brook, that empties itfelf into’ die 
Dovey, near Egglwys Vach, and is on the road from 
Machentleth in Montgomery fhire, to Talypont in 
Cardiganfhire *. 

* In Dalekailia, a province of Sweden, near Fahlun, are two 
fmall lakes, famous for the fingulsi frupe of the perch, where¬ 
with they abound. Thefe perch grow to the common fize, and 
are of a good tafte, but they have all a hump on tbcirback. This 
peculiarity is taken notice of in Lin nasi Fauna Succica,-f- p. 118. 
The country people in the neighbourhood imagine that it may be 
occafioned by the quality of the 1 water in thofe l.kes., which 

f In ftagnis Fahlonas(Pejc*) vaiicfiseft, oiHefjriiu uscvnS, & corpora 
OUUMB& gibbo, frequens reperiuu. 

. £ have 
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1 have - procured at two feveral times fpecimens of 
thefe trout like wife, and have one now by me in 
ipirits. They are crooked to the fame manner near 
the tail \ but, as the make of a trout is more taper 
than that of a perch, the curve does not appear fo 
ffrongly : no one, however, who looks at them with 
any degree of attention, can have the leaft doubt of 
their differing moft materially, from other &(h of the 
lame kind. 

'Thefe trout are caught, only in a fmall balon of 
perhaps eight or nine feet deep, which the river 
JEynion forms after a fall from the rocks. I have 
been informed, that, in a calm day, you may often 
fee them in this bafbn ; it hath fo happened that a 
good deal of wind hath ruffled the furfaefc, when I 
have examined it. 

I have only to add to thefe particulars, that, by very * 
accurate accounts from thofe, who have caught both 
the perch and trout, it is not above half of thefe fijfh 
which are thus crooked j and that the others do not in 
any refpedt differ from the common ones of thefe two 
forts. 

As I have often obferved that the exiftence of fetch 
fifh was doubted by the Welfh therafelves, till I had 
procured thefe fpecimens, it hath. occafioned my 

might probably be impregnated with fome mineral lalt, efpectully 
as they are fituated near the largeft copper mine fa Europe. 

Dan, Solander. 

There is no copper mine near Llyn Raithlyn, or the river 

Ejm ton. 

Dairies Bairiagfeti. 

inquiring 
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inquiring with regard to monocular fifh, which 
are faid by Giraldus Cambrenfis, to be found in 
the lakes of Snowden, and from whom I fhali 
tranfcribe the whole paffage: 

« In lummis autem montium iftorum verticibus, 
tt dno lacus reperiuntur, fua non indigni admirati- 

one: alter enim infulam habet erraticam, ad oppo- 
« fitas plerumque partes errabundam; alter vero miro 
« & inaudito miraculo poHet, quia cum trium gene- 
« mm pilcibus abundet, anguillis, truths, & perchiis, 
«« omnes in eo pifces monoculi reperiuntur, oculum 
« dextrum habentes, & finiftro carentes: fi rei tam. 
« novae, tamque ftupends rationem fcrupulofus ledor 
« efflagitet, aflignare non prsefumo." Giraldus 
Cambrenfis, lib. li. cap. io. 

This writer was Archdeacon of Brecknock, 
and attended Baldwin ArchBilhop of Canter¬ 
bury, in a progrefs which he made in the year 
1188 through South and North Wales, to recom¬ 
mend a collection for a crufade which was then ia 
agitation. 

We have no account of any part of England nearly 
£b ancient, Leland’s Itinerary having been undertaken 
only in the reign of Henry the VUIth: it is not 
however merely the antiquity of the work, which- 
fhould recommend Giraldus's obfervations to the 
perufal of every English reader; they are at the fame 
time very entertaining, nor is the latinity contempt- 
able. 

Giraldus hath in common with other ancient 
travellers been confidersd as taking the liberties, 'ftith 
whicb they have been fo frequently charged. For *afey 

earn 
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own part the laft undoubted difcovery of the Patago¬ 
nian giants, mentioned, but not credited in any 
previous account, will teach me not to difbelieve entire¬ 
ly what is not a contradiction, on the veiy {late of it. 
I therefore do not abfolutely difbelieve Mr. Grofe’s late 
defcription of pigmies which are found in a foreft of 
the Carnatic, though I admit fuch fads require the 
ftrongeftteftinjony before one fliould give a complete 
aifent. In thort, I am neither for implicit belief or 
dilbelief of fuch extraordinary fadis; and it is remark¬ 
able that Ariftole, in his account of a nation of pig¬ 
mies, fays, * £ this is not a fable, but a truth. 

E?"* ^ 0 TOfTTOQ OVTOS , TtTSqt OV Ok KCtTOlKBlKTIV 00 

yaj> tet touts fXvQqi, ctXte t<jt tcuja rijn aX? jOsttW, yms (it- 

jc^OT fisv (wtrifig Xeyejoii^i xeti ctvjoi, turn 01 i 7 twou Anil, de 
Nat. anim. 1 . viii. cap. 12. ^ 

But to return to the extract from Giraldus which 
hath been looked upon as one of the moft glaring 
falfities, in this traveller. 

It will appear to any one who reads the whole of 
his Iter, and is at all acquainted with the geography of 
the country, that Giraldus (who was a native of 
Pembrokefhire) never was himfelf in thefe mountains 
of Snowden j he had therefore only picked up this 
account,"from fome of the inhabitants of the towns, 
through which the Archbiihop paffed, who them- 
felves probably received it from mountaineers. 

There are few inhabitants of the principality, who 
have ever been in this tralCt of mountains} and I, who 
have been in moft parts of them, have always been 
informed, at my fetting out, that the roads were 
nearly trop$&ble. 

J * Upon 
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Upon thefe occasions, I have frequently inquired 
whether there was any fuch notion or tradition 
amongft the mountaineers, with-regard to monocular 
fifh, and have found, that it is luppofed there are 
fuch in a pool called Llyn y Cwn, which indeed I have 
never feen; but, by the befl: accounts I can procure, 
it is high up the Glyder mountain, which Forms the 
oppofite fide of the vale of Lanberris to Wyddva, 
or the higheft part of Snowden. 

I have, by means of an interpreter, examined fome 
of thefe mountaineers very particularly with regard to 
this point. One of them told me that, though he 
had often heard of thefe monocular fifh, yet he had: 
feen two or three taken by an angler in Llyn y Cwn, 
which did not feem to differ from common trout} 
and indeed the fifh of that lake are feldom caught, 
as they are of very-difficult accefs, and have no extra¬ 
ordinary character either for goodhefs or fize. 

Mr. Hughes (of Penrhyn in Carnarvonfhire) having 
known that I had a curiofity with regard to thefe ex¬ 
traordinary fifh, fent me over Iaft fummer a moun¬ 
taineer, whole account of them I took down by means 
of an interpreter, and fend you herewith. 

* c Thomas William, of the parifh of Lanleched, 
« taylor, aged 51, remembers one Daniel Pritchard of 
« Comb Cloran, yeoman, who was near 160 years 
“ of age, and died in 1764. This Daniel Pritchard 
<« told him (about nineteen years fince), that he 
« caught a trout at Llyn y Cwn with one eye only in 
« the forehead, and that the head was thicker than 
“ the beads of trout commonly are. He added alfo, 
x* that William Robert, a fuller, had heardi the lame 
«« Rory from; Pritchard; Thomas William himfelf, 
, Vql. LVII. E e “ however 
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« however informed me,, that he had been fithing in 
« this pool, but never caught a. trout of this extraordi- 
“ nary kind. He had likewife fifhed in Llyn March- 
« leyn, and Llyn Bochlwyd, and though he caught 
«* fome fifh with crooked backs, never took any that 
« had but one eye. He concluded his account by* 

«? faying, that there is a brother-in-law of Pritchard; 

« now alive, who will confirm Pritchard’s teftimony; 

« and that it is generally believed in Lanleched, 

« pariih, there are fi£h which have but one eye, in 
« lbme of the pools of the neighbouring mountains.” 

If by this I have not eftabliflied the exiftence of 
fuch monocular, fi£h in the Carnarvonfbire lakes, I. 
hope you will at leaffc think that Giraldus’s account is 
not to be fo immediately reje&ed as impoffible, efpe** 
daily when I fend you an extract, from the Hiftory- 
of the French Academy of Sciences, which contains 
the following : pro6f of nearly as extraordinary filh in a, 
lake of France. 

Monfieur le Marquis de Montalembert a fait & 
et 1 ’Academie l’obfervation fuivante. Dans la fontaine 
“ du Gabard en Angoumois, on peche fouvent des. 
«*. brockets aveugles, & jamais aucun qui ne foil 
“ borgtje,. Ceux qui ne font que borgnes, lefenttaus 
“ de Pqeil drdt, & dans ceux qui font aveugles on voit 
“ dfopoeftt que r&eil drdt a etd attaqu^Ie premier, , 
“ &c eft beaucoup plus endommage que l’autre. 
“ Cette fontaine efouae efo^,ce de goudTe,dtont on n«i 
*' peut trouver le fond; plufieursvpetitcs ifles de 
** rofeaux, qui flottent i fa furface, emp^chent qu’on 
“ ne puifle fe fervir de filets, pour y pecher, ce qui, 
“ rend cette peche tres longue, & tres difficile, 
“ M. de Montalembert fut aifez heureux pour at- 

■ “traps r*. 
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«£ traper uq jeune brochet, qui effedtivemeut fe trouva 
“ borgne du cote droit. Ce qu’il y a de fingulier 
<* c’eft que cette fontaine fe decharge pac un affez 
«< gros ruiffeau dans la Liffonne, & que xnalgre cette 
« communication, qui eft tres facile, les gens du pais 
«* affurent qu’on ne prend jamais dans cette riviere de 
■*'‘ brochets borgnes, ou aveugles, & qu’on n’en prend 
•« aucuns dans la fontaine qui ne le loient.” 

I refer you for this extract to page 27 and 28, of 
the Hiftory of the Academy of Sciences for the 
year 1748, being the quarto edition, which you was 
ib good as to lend me on this occafion *. 

The latter part of this extradt, which afferts that 
thefe blind pike are only to be found in the pool of 
•Gabard, and not in the fmall river by which it com¬ 
municates with the Liffonne, fuggefts to me that it is 
generally fuppofed (and even by Lhwyd in his ad¬ 
ditions to Cambden’s Britannia) falmon are never 
caught in the lake of Bala in Merionethshire, though 
they are frequently taken in the river Dee, juft below 
where it ifiues from that lake j whilft the contrary is 
•obferved with regard jco the fifh called a Gwyniad, 
which is at the feme time conceived to be peculiar to 
this lake, 

I happened myfelf once to fee a falmoti of about 
fifteen pound, caught in the lake, at leaft 200 yards 


•* I am Hkewife referred by an ingenious friend to a paSage in 
Fr. Ern.Bruckmanni Epiftola Itinerant xxxvi. Wolfenb. 1734, 
p, ro, which mentions a river in Germany, having all the trout 
blind: “ Truttte omnes (tefte P. Stephan. Amiodt, de German# 
** in natuf® pperibus admirandS, g. 6&) in flurtiine ffi.fchau props 
** vifu deftitutm'dicuntur. ^ide plura apud Kirkelbeck, 

p. 809, E. ifeowdi ijaitHny. 1^6. and Math. Puel in It«h. 
** Thalaificb,,p. 33” . ■ 

E e 2 above 
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above the bridge through which the river Dee iflues; 
and though I never law the Gwyniad' taken in the 
Dee, yet I was moft authentically informed by a 
gentleman who was prefent, thatfeveral of them were 
caught within thefe three years as low down as 
Landrillo, which is near fix meafured miles from the 
lake of Bala. 

With regard to the Gwyniad’s being peculiar to. 
this lake, which is lo generally believed, 3 can mvfelf 
moft flatly contradidf this notion, as the firft parcel of 
fifti, which I happened to fee in - the market at 
Perith, in Cumberland, were of this fort, and were 
brought from the Ulies W”ater, which is a large lake 
not above four or five miles diftant from that, town... 

Ihave been likewife informed, by feme people, who 
lived on the banks of Loch Lomond in Scotland; 
that fiflh anfwering to my defeription of a Gwyniad 
were often caught in that lake. I did not happen 
however, myfelf, to fee any of this fort., 

There is indeed one very ftriking mark in this 
fllh, which cannot but be attended to by tbofe even 
who are not naturalifts: they have ventral fins of a 
very deep blue j and the belly, at moft feafons, is 
marked with fmall bluefpecks, which 1 do not recolledt 
to have obferved in any other fifh of this bland, 

I have thus endeavoured to contribute my poor mite 
with regard to the natural hiftory of Wales, which I 
have been enabled to ftate with fome precifion, from 
haying had occafion to go twice a year into the prin- 
cipality, and to ftay fix or feven days in a particular 
pkce. 

When I have mentioned to fome friends, who-are 
verfed in botany, and the ftudy of natural hiftory, the 

neceflity 
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nece.ffity. of a more accurate and complete hiftory of 
this kind ; I have heen frequently anfwered, that they 
defpaired of making any material additions to the 
difcoveries of Ray and other, naturalifls, who have 
been in-,many, parts of this country... 

It is very true that Ray and fome of his contempora r 
ries were in many of the W.elfli counties; it appears, 
however,, by. his Journal lately published,, that he 
flayed but a very, fhort time at, any place, and only 
went to the top of fame of the high mountains. 

Now, Sir, I need not fay, to a perfon of yo.ur,con T 
fummate, knowledge in botany, that to difcover all the 
plants- of a country, one fhould at lead, once a fort>» 
night, fearch every part, from the time vege¬ 
tation commences, to that period of the autumn 
when it ceafes. fie who fearches for pilewort in 
July, withpulknowiog that,it is a plant, which appears, 
early in the fprlng, and that both leaves, and ftpvyer§ 
immediately afterwards decay, will fearch in vain ;. 
the botanifl muff look for it in april, or. not at all. 

DiUenius is the lateft botanifl of reputation* who. 
hath vifited thefe mountains; as I- remember to: 
have feenhim a year-or. twobefore his death, lean, 
venture to fay that thofe who may afterwards make- 
the fame feaFch, need not, abfolutely defpair of new - 
and material diicoveries, notwithftanding his known s 
diligence.and accuracy. 

He was of a very improper make for clambering- 
up a rock, or mountain; and indeed it is a misfortune , 
to the naturalift, that when from experience his . 
knowledge becomes confiderable, his jftrength and.', 
adivity begin to faih, . , : . , 

.. Wheni ■ 
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When a ftranger, from botanical or other cunouty* 
goes to the top of a Wellh mountain} he is obliged 
to truft implicitly to his guide, who contrives to carry 
him where he can ride on horfeback. The flranger 
therefore proceeds in the very track, where a iheep or 
cow can graze, which confequently crop the flowering 
fbm and leaves of the plants. 

It is in the fiflures of rocks, and the central parts of 
bogs, that the fearch for uncommon plants rauft be 
made j he who looks elfewhere for them, may travel 
a great deal of ground, but will never make any mate¬ 
rial difcoveries. 

I will not detain you longer with obfervations of 
this kind, as they rauft have been to you long obvious 
and farntlfeu'i I have, however, been infenfibly be- 
trayed^intd this length, hy thinking, that every at¬ 
tempt to render the natural Hiftory of Great Britain 
more complete, and accurate, may not be entirely 
without its ufe. 

I am. 

Dear Sir-, 

Tour moft faithful ; 

/ Humble ferrant, - ■ 

0ainesBarringto!i. 


XXIV,’^ 



[ »s 1 


XXIV. An Obfervation of an Eclipfe of the. 
Sun at the If and of New-found-land* 
Auguft 5, 1766, by Mr. James Cook,. 
with the Longitude of the Place of Ohfer-~ 
nation deduced from, it: Communicated 
J. Bevis, M. JD. F. R* Sd. ' 


ReadApril.30, "|l M R. Cook, a good mathematician, 
, 7 6 7- XVX and very expert in his bufinefs, 
having been appointed by the Lprds Commiffioners, 
of the Admiralty, to iurvey the fea ^coafts of 
New-founcMand, Labradore, &c. took with him a 
very good apparatus of inftruments, and among them/ 
a brafs telefcopic quadrant made by Mr. John Bird,, 
Being,, Auguft 5/1766, at one of the Burgeo 
Iflands near Cape Ray, latitude 47 0 36' 19", the 
fouth-weft extremity of New-found-land, and having 
carefully rectified his quadrant, he waited, for the 
eclipfe of the fun; juft a minute after the beginning 
of which, he obferved the zenith diftance of the fun’s; 
upper limb 3.1 0 57' 00" j and, allowing for refraction, 
and his femidiameter, the true zenith diftance of the- 
fun’s centre 32 0 13' 30", from whence he concluded, 
the eclipfe to have begun at o h 4/ 48'''' apparent time, 
and by a like procefa to have ended at 3^45' 26" 


apparent time.. 


N. B. There 
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N.B. There were three feveral obfervers, with 
good telefcopes, who all agreed asto the moments of 
beginning and ending. 

Mr. Cook having communicated his obfervation to 
me, I fhewed'it to-Mr. George Witchell, who told 
me he had a very exadt obfervation of the fame 
eclipfe, taken at Oxford by the Rev. Mr. Hornlby j 
and he would compute, from the comparifon, the 
difference of longitude of the places of obfervation, 
making due allowance for the effedt of parallax, and 
the earth's prolate Ipheroidal figure; and he has fince 
^given me the following refill t: 


- 5 h *3 A 59" begjnn,. at Oxford, ,y h end atOxford., 

' o: 40 48 ' begito. at feorgeo flies, 3 39 14 'tm ft Borgeo lues. 


*4 37 1-i ' 3 27 S 1 

-— 31 59 ‘ effed of parallax,'&c, 4- 17 35 effettof parallax, &c, 

3 45 -22 'dilF. of meridians, 3 45 26 ^iff.ofxneridians. 


J. Bevis. 


XXV. Letter 
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XXV. Letter to Mr. Dacofta, Librarian^ 
&c. to the Royal Society,from Mr. Wil¬ 
liam Martin ; containing an RxtraSl of a 
Letter from his Son at Bengal* on the Heat 
of the Climate. 

SIR, 

Read April 3o,f"l"S H E candid reception I met with, 
,?67 ’ JL when I took the liberty of ad- 
'drefling you in November 1764 by my friend John 
JEllis, Efq? a cafe fomewhat uncommon, em¬ 
boldens me, at this time, to communicate part of 
a letter I have lately received from my fon, Fleming 
Martin, E% chief engineer at Bengali, dated ill 
October 1765 $ giving an account of the incredible 
heat attending that climate, with fome other obfer- 
vations, &c. If you think it worthy of being com¬ 
municated to the Royal Society, it will afford me the 
greateft pleafurej but this I muft beg leave tofubmit 
to your judgment, and am, with great refped. 

Sir, your mofl: obliged 

humble fervant, 

Shadwctl, 30 April 1 , 


F f 


Vo*.. I,VII, 


William' Martin, 

Copy 
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Copy of fart of a Letter , from Fleming Martin, EJf 
chief; Engineer at Bengali, dated i/i O£tober, 1765. 

I N regard to the intenfe and uncommon heat in this 
.climate; it has been for fome time pad: alrnoft 
infufferable. 

‘ The thermometer was feldom under 98, and the 
quickfilver x'ofe at certain times.of the day to*. 104,. 
degrees, by the bed adjuded indrument; nay, I have 
been adured by Tome gentlemen, that, in the .camp 
500 miles didant, the thermometer often dood at 
120; but fuch a difference, I imagine., was occafioned 
by the badnefs of the inftrument. • . v 

• riowrever it is certain, that nothing-could exceed 
the intenfe heat we felt day and night, during, the 
month of june. May and july were little inferior 
at times; but afforded feme intermiffion ; other wife a 
very great mortality mud have attended this fettlement; 
though we were not without indances of fatal effects 
in the month of june, when fome few individuals in, 
found health* were fuddenly feized, and died in the 
fpaceof four hours after;, but,confidering the malig¬ 
nity of the climate, we have riot lod many, and, I, 
hel'fevo the generality of people are not fo intemperate 
as fome years pad they ufed to he 5 though, from what 
I have feen, the bed conditytions in the mod moderate 
perfons are a poor match againft/ a fever or other 
diforders in this country,. , ; 

I have been as free from dcknefs, as any other 
perfon in the fettlement; but I cannot fey that I have 
eojoyed myfclf in that degree as to be an exception; 
for no man^here is without complaints*, and life and 

death 
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death are fo fuddenly exchanged, that medicines 
have not time very frequently to operate before the 
latter prevails. This is generally the cafe in malig¬ 
nant fevers, which are here termed pucker fevers, 
meaning (in the natives language) ftrong fevers. 

The rains have fet in fince the 4th of june. Wecall 
this the unhealthy feafon, on account ot the faltpetre 
impregnated in the earth, which is exhaled by the 
litn, when the rain admits of intervals, -Great fick- 
nefs is caufed thereby, efpecially when the rains fub- 
fide; which generally happens about the middle of 
October. The air becomes afterwards rather more 
temperate, and, till april, permits of exercife, to recover 
the human frame that is relaxed and worn out by the 
preceding feafon; for in the hot periods every relief 
is denyed, except riling in the morning, and being 
-on horfe back by day break, in order to enjoy an 
hour, or little more, before the fun is elevated: it 
becomes too powerfull by fix o’clock to withftand its 
■influence; nor can the fame be attempted that day 
again till the fun retires, fo that the reft of the twenty- 
four hours is pafied under the mbft fe-vere trials of heat. 
In fuch feafon it is impoflible to ileep under the fuf- 
focating heat that . renders refpiration extremely 
difficult; hence people get out into the virando’s and 
elfewbere for breath, where the dews prove coolings 
but generally mortal to fuch as venture to fleep in that 
air. In fhort, this climate foon exhaufts a performs 
health and ftrength, though ever fo firm in eon dilu¬ 
tion, as is vifible in every countenance,after being 
here twelve*' month's. I have been,lately informed 
by an officer .of diftindtion, who was formerly engi-. 
peer at-this place, that he being fent out to furvey 

F f 2 a ftlt 
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a fait lake in the month of feptember, he found the 
fulphureous vapours fo ftagnated and grofs, that he 
was obliged to get up into the talleft trees he could 
find, to enjoy the benefit of refpiration every now and 
then j, he added that he conftantly had recourfe to 
fmoaking tobacco, (except during the hours of fleep),_ 
to which and to fwalloWing large quantities of raw. 
brandy (though naturally averfe to ftrong liquors),, 
he attributed his lafety. However, on his return, he • 
was feized with an inveterate fever of the putrid kind, 
which he miraculoufly furvived, though others, who 
attended him on the furvey, and had lived many years. 
in the elinaate, were carried off, at thb fame time, b^ 
the like fever. ' V ' 


Received 
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Received February 5th, 1767. 


XXVI. Experiments on the Peruvian Bark $.. 
by Thomas Percival, M. D* i 7 . R* S, 

Experiment I. 

Read March ik N ounce of Barkcoarfely powdered 
7 ’ I - ?67 ’ f st was- divided into two equal parts, one 
of which was infilled forty-eight hours in Cold fpring 
water i the other was boiled over a flow fire forty. 
minutes, until about a third part of the : water was . 
evaporated. The infufion and decodtion were each , 
filtered through liimen rags doubled and, of equal,, 
finenefs,'' '■' • ■' ’ ~ f " ■ 

Four grains of Were dMbl^ed in ah" , 

ounce of fpring-water, and one dram of this folution t 
was added to equal- quantities, viz. half an ounce .5 of, 
the turbid deco&ion and infufion.. Each affumed a - 
deep purple colour, fcarcely perceptibly different in . 
degree i though I thought,the infufion, after Landing/; 
awhile, acquired rather a more djifky purple.than the^ 
decoition. ^ ' 

The infufion had a deeper tinge,;, and’:^; 
tafte and ihiell of the JB^rk in fubftande than the de^.,. 
coition. Its; taflih inde^i exactly refembled the JBark,... 
after it had been broke down and .chewed,fordone.;: 
tkne.in the mouth,.. 
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Experiment II. 

Equal quantities of each refiduum were boiled in 
three ounces of fpring water over a flow fire, for the 
fpace of twenty minutes. The decodions were equally 
turbid, exactly fimilar in tafte; and on the admixture 
of the chalybeate folution in the proportion of one 
dram to - half an ounce, they aflumed precifely the 
fame colour, namely a dufky brown, like chocolate, 
:but inclining fomewhat to purple. 

Experiment III. 

Five-ounces of each refiduum were infufed, for 
the fpace of forty hours, in an ounce aird a half of 
Jamaica.rani,; which Was fufficiently pure, and uhim- 
pregnated with any aftringent matter from the 
cafk. The tindures were exactly alike in tafle and 
colour} and on the addition of one dram of the chaly¬ 
beate folution, they were inftantly changed from a 
deep red, to a dark and dirty brown j which was 
precifely the fame in both tindur.es. 

..V'' 1 , ' . Experiment IV. : 

To half an. ounce of powdered Bark, was added 
an The mixture was 

well triturated in a marble rMortar, after which it 
was differed to remain at r^ undl the groft powder 
fu bfided. The clear liquor was then carefu 11 y pou red 
off, : and frefih water ’ to the xjuaritity of half an 
ounce was added ; the trituration was renewed, and 
afterv^trdi 5 part of the menffruum poured off again 
as fcefbteV^TJsirmethod was purfued for the fpace 
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of thirty*four hours, in which time fix ounces of 
water were combined with the Bark. The mixture 
was then infilled fourteen hours without heat; and 
{trained off. This infufion was found to have the 
fmell and tafte of the Bark, in a confiderable greater 
degree than either the decodion or infufion without 
trituration of Experiment I. and it afiumed a' much 
blacker colour, on the admixture of one dram of the. 
chalybeate folution, than either of the two former 
preparations.. 

Experiment- Vi 

It was attempted to determine the. comparative 
ftrength, or rather affringency, of five preparations of 
the Bark, viz. the extrad, decodion, cold, infufion,' 
tindure and. triturated infufion. Ten grains of the* 
extrads carefully made, and as free from empyreuma, 
as this officinal preparation is generally found to be/ 
were mixed -ah ounce of hot. watersBut 
imperfed was .tbejrclntiori, or, to ip^itnpre.properiy* 
the fufpenfion of. the Bark, that in a few minutes a* 
large powder was depofited at the bottom of the glafs. 
This however was fhaken up, and one dram of the 
chalybeate. folution was added to the mixture. The 
fi'tlfc'-’ - quantity; v'rn . added to half an ounce, of ffiet- 
dectididh, infufion, tindure, (Pharm. Loud.) apd. 
triturated infufion j thelaft afiumed by far the deepeft , 
black j the extrad approached neareft to it, and the. 
tindure appeared to be the^leaftiifipged,. ^ The. 
decodion : apd. infufio^; were precifeJy alike..in .co ?: 
lour.-; '.j >vV.‘ 

■ , Expe- 
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Experiment VI. 

The re&duutn of the triturated infufion* Experi¬ 
ment IV. was boiled over a flow fire in three ounces 
of water, for the fpace of twenty minutes. The 
decoction when cold was drained off, it was of a 
paler colour than the deceptions mentioned Experi¬ 
ment II. although there was a portion of powdered 
Bark, fufpended in if, which, by the trituration, had 
been rendered fine enough to pafs through the filter* 
This powder, on ftanding, fubfided to the bottom of 
the veflel, and left the deco&ion much more limpid 
"■thaniit-was before. ,; : i-v- /j/y'.: if/'. 1 ;,, ■ 

i To equat quantities of this, and of 'the two - dc- 
-od^ions mentioned above, one dram of the chaly¬ 
beate folution was added j the black tinge was manh 
leftly W^.fee^:in this deeoPfion, though the diilerence 
wa& not lb great as might have beenexpe&cd, from 
-the diverfity in tibeir fehfibte qualities of faffts and 
feotell j owing perhaps to the fine powder of the 
Bark, which floated in it, and retained fame degree 
■of'its original aftringency. 

. >: ■■■: ;■ .if Experiment VH. ff f: f' Jfff : 

• f Equal: quahtities' of the Ample aftd triturated in-’ 
'Fufion were boiled for the foace of feven minutes 
-over a ’quiekfirejboth loft their trahfpMenoy ^en 
••cool 5 but' ’ the latter affumed a much mdre 'turbid 
•appearance than the former, esscebdifig eveh that of 
’the deco<Sion from frefh Bark, Experiment I. and* 
-affesr J^wdibg twenty-four hours, it depofifed a vefy 
-■copious fediment. . •’/? *'',!• 

*.•: • V ■’ Ex PE- 
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Experiment VIII. 

Half an ounce of powdered Bark was infufed 
forty-eight hours in five ounces of fpring water, and 
one ounce of white wine vinegar. The mixture 
was placed near a warm fire, and frequently fhaken 
up. It was then filtered through a linen rag 
doubled. The tafte of the vinegar was in a good 
meafure covered, though the fmell was not j but the 
menftruum was not fo fully impregnated with the 
flavour of the Bark, as the infufion Experiment I. 
One dram of the chalybeate folution was added to 
this acid infufion. At firft no change of colour 
took place, but in a few hours a flight black tinge 
appeared. 

Experiment IX. 

Half an ounce of powdered Bark was well , tri¬ 
turated, in the manner defcribed in Experiment IV, 
with fix ounces of warm water, after which the mix¬ 
ture was.poured into a bottle, placed near a fire, and 
frequently fhaken up. This procefs Ia'fted forty- 
eight hours. The infufion, when drained off, was 
found to be more perfectly impregnated with the 
Bark, than the triturated infufion in cold water, 
Experiment IV. as appeared by comparing their co¬ 
lour, tafte and fmell, and by the deeper black which 
it inftantly affumed on the admixture of one dram 
of the folution of Jal martis. 

Experiment X. " 

Half an duncepf powflered Bark, and two drams 
of done quick-lime, warm from the kiln,. Were 
Von. LVII. G g rubbed 
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rubbed together till they were thoroughly united; 
then 6. ounces of fpring water were gradually poured 
on, the powder and the water were well incorporated 
by triture, and the mixture was fet by to infufe for 
twelve hours. Two ounces of it were then filtered 
through a double linnen cloth, the remainder flood 
thirty-fix hours longer; and was frequently fhaken 
up, after which it was drained off. The fmell of 
the Bark was almoft entirely covered in both the 
infufions, which were ftrongly impregnated with the 
lime; and had an extremely difagreeable flavour. The 
firft was, of a pale colour, and poffeffed but a flight 
degree of bitternefs j the latter had a deeper tinge, 
and vyas equally bitter and hadfeous. Neither of them 
ftruck a black colour with the chalybeate folution, 
which,, as foon as it was added, occafloned a yellow 
fediment, that in a few hours fubfided to the bottom 
of the glafs. Compared with the triturated infufion 
Experiment IV. thefe preparations appeared to be 
much weaker both in colour and fade. The refiduum 
did not fenfibly effervefee with oil of vitriol. 

r - Experiment XI. 

Thedeco&ions and infufions were found to be 
impaired in ftrength, after ftanding fix or feven days, 
though it was the winter feafon, and the weather was 
fevereiy cold; the infufions became paler coloured, 
and at the fame time depofited a flimy fediment. 
The deco&ion, at the end of feven days, aflumed 
almoftamilky hue, and ftruck but a faint black with 
the chalybeate folution. The fimple infufion alfo 
2 " ■ /had 
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had loft much of its aftringency; but the two tri¬ 
turated infufions were very little altered in that 
refpedt. 

Remarks on the preceding Experiments. 

P HYSICIANS in general agree, that the Pe¬ 
ruvian Bark is moft powerful in its effects, when 
taken in fubftance. But as the ftomach is frequently 
unable to bear it, and as many patients have alrnoft 
an invincible averfion to it in that form ; it is of im¬ 
portance to determine in what preparations the vir¬ 
tues of this valuable drug .are leaft impaired; and 
whether it may not be adminiftered, under a form 
that is elegant, palatable, and at the fame time 
fufficiently efficacious. The decodtion of the Bark, 
has always appeared to me an injudicious preparation, 
for, though the cortex is not a fubftance of much 
volatility, yet there is a certain aroma accompanying 
it, which the heat of boiling water cannot fail to 
diffipate} and confequently the medicine is deprived 
of one of its component parts, in which probably 
iome of its virtues refide. The Bark likewile un¬ 
dergoes a decompofition by boiling, the refin is fepa- 
rated from the gum, and remains fufpcnded in the 
watery menftruura. This renders its appearance 
inelegant, its tafte naufeous* and, I fhould apprehend, 
muft confiderably diminiffi its efficacy. For as the 
virtues of the Bark are ftrongeft in its native jftate, 
they depend in all probability on its compofition as 
a mixtj and muft df courfe be impaired, by the 
difuniting of its conftituent principles. By the firft, 
fecond, and third, Experiments, it appears, that the 

G g 2 cortex 
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cortex yields its virtues at leaft as perfectly to cold, 
as to boiling water; and the Ample infufion hath 
certainly many advantages over the decodtion. ^ It 
is a much more agreeable and elegant preparation, 
and the principles of the Bark remain perfedtly un¬ 
altered in it, retaining the fame proportions to each 
other, as in the fubftance of the drug itfelf. Nature 
hath fo accurately combined and blended together 
the gummy and refmous parts of the cortex, that by 
their union they become foluble in menftrua, with 
which when feparate they refufe to unite. Thus they 
reciprocally promote the folution of each other, in 
water and ardent fpirits; and both the tindture and 
infufion are found, by Experiment, to be ftrongly 
impregnated with thefe two conftituent principles of 
the Bark. The tindlure is, without doubt, an elegant 
and palatable preparation ; but it is liable to this 
objection, which indeed hold equally true againft 
fpirituous tindtures in general: that a fufBcient dofe 
of the medicine cannot be taken, on account of the 
heating nature of its vehicle. In low nervous fevers, 
hyfterical diforders, and other cafes where it is ne- 
cefiary to join cordials with the Bark, an infufion 
of it in red port may be preferred with advantage. 
Under this form the empiric Talbot ufed to adminifter 
the cortex, in the paroxyms of intermittents j and fo 
fuccefsful was his pradtife, that Lewis the XlVth was 
induced to purchafe, at a large price, the fecret of his 
fpecific. ' Orange peel is an ufeful ingredient, in pre¬ 
parations of the Bark; it gives a grateful warmth to 
the infufion, and adds, 1 think, confiderably to its 
cfiieacy. The following formula is agreeable to the 

■- ■ ■ ‘ . tafte, 
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tafte, and well adapted to a weak and delicate- 
ftomach. 

£2 Pulv. Cort. Peruv. 

Cort. Aurant. incif. 

Aq. Cinnam. ten. ^xij 

Aq- Cinnam. fpir. ^ij M. f. 

Infufio in vafe claufo, finecalore, per fefquidiem,, 
deinde eoletur-. 

Theufe of trituration, in promoting the powers of' 
folution, is evident from Experiments IV. VI. and 
VII. and would- have been ftill more fo, if a proper 
apparatus had been employed. The Count de la. 
Garaye, a French gentleman, who is diftinguifhed for 
his affiduity in applying the different branches of 
philosophy to the improvement of medicine, has 
deferibed a very convenient machine; and pointed" 
out an admirable procefs for obtaining from vegeta¬ 
bles, by triture with water, the matters in which 
their virtues chiefly* refide. The contrivance is ex¬ 
tremely Ample, con lifting only of a veflel, to which a 
churning ftafp is fitted, which, by means-of a wheel; 
and a cord, is perpetually whirled round with a rota¬ 
tory motion. By this conftant agitation, the nioft 
accurate diffufion is produced; and different portions 
of the menftrua are in quick fucceflion- applied to 
every part of the folvend. 

- From the Vth Experiment, no-certain conclufions 
can be deduced j except that the extract is a much 
weaker preparation than is commonly fuppofed. It is 
liable to all the objections, which have been advanced < 
again ft the deeodtion; with this additional one,. that 
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it is hardly poffible to make it, according to the pro- 
cefs of the London difpenfatory, without giving it 
fome degree of empyreuma. The extraft employed 
in my experiment was prepared by a very diligent 
and careful apothecary $ yet a confiderable portion of 
.it prefently fublided in a powdery form to the bottom 
of the glafs, which on examination appeared to be 
?the burnt parts of the Bark. How little then is this 
■officinal preparation to be depended upon, when we 
confider the careleffnefs and inaccuracy of the gene¬ 
rality of apothecaries] 

It is the practice of the moft eminent phyficians, 
to join acids with the Bark, in the cure of putrid 
difeafes.; and $ir JohnPringle has obferved, that in 
bilious.fevers the cortex anfwered bell: in rheniCh wine, 
after {landing a night in infufion a . This fuggefted 
to me the VUIth Experiment and I flattered myfelf, 
that by macerating the Bark in a mixture of vinegar 
and water, thefe two antifeptic medicines would be 
more accurately combined together 5 and that perhaps 
the acid might promote the diffolving power of the 
aqueous menftruum. In the latter expe&ation it 
appears that. I was difoppointed; and whether the 
forqaer wsis better grounded, mull be left to abler 
Judgds to determine. The refult of this Experiment 
was fo contrary to ray expectations, that I determined 
to make further trials of the effects of vinegar in 
deftroying that property, in certain vegetable fub- 
ftances, by which they ftrike a black colour with cha- 
-lybeates, which has been long regarded as an almoft 
indubitable teft of aftringency. 

* Difeafes of fee Army, Edit, iv. p. a 13, 

' v ■ An 
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An ounce of the infufion of chamomile flowers, 
was divided into two equal parts; to 'one was added 
a dram of white wine vinegar, to the other an equal 
quantity of fpring water. Thus, with refpedt to 
dilution, they were precifely in the fame circum- 
ftances; a tea fpoonful of the fal martis , was then, 
mixed with each of them, the portion which con¬ 
tained the vinegar, fuffered no change of colour j the- 
other inftantly aflumed a duflcy hue.. The fame Ex¬ 
periment wa,s repeated, with a very ftrdng triturated: 
infufion of the Bark; and the refult was ftill- more.- 
Angular and curious. As foon as a dram of vinegar 
was added to half an ounce of the infufion, it changed 
the colour of it, from a deep and reddifli brown, to a. 
bright yellow; whilft the fame quantity of water 
had no fenfible effedt on the other portion with which* 
it was mixed. The chalybeate folutidn, as in the. 
former Experiment, was then added. It produced, 
no alteration in the portion with vinegar, but the other 
was changed into a perfedfc ink. 

That moderate: heat promotes and aflifts the aftidn> 
of water, as a menftruum on the Bark, is evident: 
from the IXth Experiment; and. it would be of 
advantage to determine, what degree of heat this drug, 
will admit of, without fuffering a decompofition. It 
fhould however be remarked, that this infufion though-, 
ftronger, had neither fo agreeable a flavour, nor was- 
fofenfibly impregnated' with the aroma of the Bark, as- 
the two made with cold water-. 
v.I&.an effayon, fhediffdlvept power quick-lime,, 

a very ingehious chethtft ^ has oraerved, that all r.efi- 
nous -itf Water, when the ■ eohe- 

fion of their particles is deftroyed, by withdrawing-, 
.. the.- 
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•the fixt air which they contain. This method -of 
iblution he endeavours to apply to many valuable 
purpofes in medicine} and hath delcribed leverai 
ufeful and curious procetfes for obtaining ftrong and 
elegant tin&ures of the moft aftive drugs, by means 
,(jf quick-lime. The firffc part of the Xth Expe¬ 
riment, mutatis mutandis , was borrowed from him; 
and it. was hoped, that an efficacious and palatable 
infulion might with tolerable expedition be made, 
by the pracefs which he has laid down. But the 
fuccefs of my .Experiment was by no means anfwer- 
able to the plaufibility and ingenuity of the theory, 
which induced me to attempt it. The infulion, after 
{landing twelve hours, the time prefcribed by Mr. 
Mc’Bride, was hut weakly impregnated with the 
Bark ; and when the .maceration had been continued 
forty-eight hours, it by no means equalled in ftrength 
the preparation defcribed Experiment I IT. It appears 
therefore that quick-lime, whatever its effects may 
be upon other medicines, neither quickens nor in- 
creafes the folubility of Bark in water ; and it com¬ 
municates to the infulion a tafle which is intolerably 
•naufeous and difagreeableu That the chalybeate folu- 
tion fhould produce no change in the colour of thefe 
preparations, is agreeable to the laws of elective attrac¬ 
tion. For the acid of vitriol, having a ftronger 
affinity with abforhent earths than with metallic 
fubftances, forfakes the iron with which it was com¬ 
bined, and unites itfelf to the quick-lime. Hence 
arofe the yellow ochry fediment, takeq notice of in 
the Experiment. As the refiduum, after filtration, 
•did not effervefce with oil of vitriol, it is evident that 
/, -. , ■ ( .. . . .quick- 
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-quick-lime is not endued with the power of abftra&ing 
from Bark the fixed air which it contains. 

Experiment X. fumiflies no other inference than 
this obvious one. that the deco&ion and infulion of 
the Bark are calculated only for immediate ufe. 
The cortex is a fubftance of a very fermentable 
nature, as appears from the Experiments of Mr. 
M’Bride j and when its adtive parts are dilfufed in 
water, and feparated from thofe which are merely 
ligneous and inert, it is not to be wondered at, that it 
undergoes thofe changes, to which all vegetables, 
when favourably circumftanced, are liable. 


Warrington, 
^February i» 1767. 


Thomas PercivaL 
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XXVTf. Jin Inquiry info the probable Par*- 
allaxy and Magnitude of the fixed Stars, 
from the Quantity of Light which they afford 
m% md th- particular Circttmftances of 
their &Mtmtbn, by the Rev. John Mieheli, 

no man can at pr©- 
H* 1 7 6 7* . fent doubt, that the want of a 

fenfible parallax in the fixed liars, is owing to their 
immenfe diftance, yet it may not perhaps be dis¬ 
agreeable to fee, that this diftance is farther confirmed 
by other circumftances; for let us fuppofe them to 
be, at a medium, equal in magnitude and natural 
brightnefs to the fun, to which they feem in all 
refpeds to be analagous. And, having laid this 
down as a foundation to build upon, let us inquire 
what would be the parallax of the fun, if he. were 
to be removed fo far from us, as to make the quantity 
of the light, which we fhould; then receive from 
him, no more than equal to that of the fixed ftars. 
In order to do this with accuracy, it would be proper to 
compare the quantity of light ; which we at prefent 
receive from ; him, with that of the fixed ftars, by 
feme fuch methods, as am made ufe of.: l^ .Monfieur 
- • ■ *’ v '' ’* Bbuguer 
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Bouguer in his T^raiti iOptique a ; but as my prefen t 
purpofe does not require any fuch exaQrnefs, I (hall 
deduce it in a more grofs way from fadts already 
well known. I (hall affume Saturn then in oppofi- 
tion, exclufively of his ring (and when the earth and 
he are at their mean diftances from the Sun) as equal 
or nearly equal in light to the moft luminous fixed 
ftar. Now the mean diftance of-Saturn from the 
Sun, .being .equal Xp about 4082 of the Sun’s 
femichametere, the denftty of the light** at 

Saturn, will confequently be left than at his own 
furface, in the proportion of thefquare of 2082 (or 
4334724) to 1. If Saturn therefore was to nefledt 
all the light, that falls upon him, he would be lefs 
luminous in the fame proportion; but, befides this 
difference in his brightnefs* his apparent diameter, in 
oppofition, is 'ft moft but 105 th part of that of'the 
Sun, and confequently the quantity of light, which 
.we receive from him, muft again be diminifhed in 
the proportion of the fquare of 105; (or ^02,5), 
to t ; If, we '.multiply. •• thefe two- numbers tether, 
we ftiall have the whole of the light of the San to 
that of Saturn (upoh the fuppofition of his refle&ing 
all the light, that falls upon him) as the Iquare erf 
nearly 220000 (or 48,400,000,000) to 15 and re¬ 
moving the Sun to 220000 times his prefent diftance, 
he would hill appear at Ieaft @s bright as Saturn, and 
his whole parallax upon the diameter of the eai^J’f 
orbit would be lefs than two feconds. This muft 
conlequently . he aflumed for the . .of the 

brighteft of thefixedftars, upon the fbppofttion that 
their light does nqe exceed that of Saturn. 

'* This work was publifhed at Paris in 1 
H h 2 
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By a like computation we fhall find, that the 
diftance, at which the Sun would afford us as much 
light, as we receive from Jupiter, is not iefs than, 
46000 times his prelent diftance, and* His whole 
parallax, in that cafe,, upon the diameter of the 
earth’s orbit, would not be more than nine feconds, 
the light of Jupiter and Saturn, as feen from the 
Earth, being in the ratio of about 2-2 to 1, when they 
are both in oppofition, and fuppofing. them- to reflect 
equally in proportion to the whole of the light that 
falls upon them. 

But if* Jupiter and- Saturn, inftead of rqfle&ing the 
whole :bf the light, that fallsupdn them, IhouM in- 
faSfe refit# bhly I part of it* as for example, only ; a 
fiiurth or fixth (and this may Very poffibly be the- 
cafe},, we muff thehincreafe the diftances computed' 
above, in the proportion of 2 or 2-4 to 1, to make 
the Sun’s light ho more thah equal to theirs j and his 
parallax would be lefs, in the fame proportion, than, 
thole already mentioned \ 

Upon the fuppofition then, that the fixed ffars are 
of the fame magnitude and brightnefs with the Sun, 
it is ho wonder,, that their parallax fhould have- 
hither toefcaped obfervation, fince, if this is the cafe, 
it edhld batdly amount to: twofeconds, and probably- 

* The %ht, which we receive from the full Moon (according 
to Monfieur Bouguer’s experiments in the work above-mentioned), „ 
-is only a 300000th part of that which we receive from the Sun,, 
whereas it ought to amount to no Iefs than a 4jjoqoth part of it, 
according to the principles, which we have made ufe of in com¬ 
puting-the quantity of light derived from Jupiter and Saturn} fo- 
that the Moon, as appears from thefe experiments, refledh.no morq,- 
than betweerj a fix jh and a feventh part of the light that falls. 
Upon her,. J; 

' <L '- v not. 
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not more than one in Sirius himfelf; though he 
had been placed in- the pole k of the ecliptic, and in, 
thofe, that appear much lefs luminous,, fuch for ex¬ 
ample asy draconis, which is only of the third magni¬ 
tude, it could hardly be expected to be fenfible with* 
fuch inftruments as have hitherto been ufed in fearch 
of it. . . ' 

We have affumed. the magnitude of the fixed 
ftars, as well as their brightnefs, to be equal to thofe 
©f the fun ;'it is however probable, that there naay 
be a very great difference amongft them, in both 
thefe refpeihs j and how much foever. we may there¬ 
fore be wide of the truth, in attempting to fix the 
diftance of particular ftars From this reafoning, yet 
there, is a. very .great probability, that their mean 
diftances, fettled by this method, will not be much 
out,, fame exceeding and fome falling fhort of it. 
Arid perhaps the confederation, that a ftar muft be a 
thoufand times as great, cceteris paribus, to appear 
equally bright, if it is placed at ten times the diftance,. 
may ferye to the limits of the 

errors, which vye are likely to cohimit,: in judging: 
by fuch a rule, are not fo great as we might other- 
wife imagine them to be. 

With regard to the difference there may be in the- 
liauve brightnefs of different ftars, though it is pro¬ 
bably very confiderable, yet-1 think we can hardly, 
fuppofe, that it is equal to their difference in. magni? 
fade, at leaft if we except thofe, which are fubje<ft to. 
certain . changes,. and which for that r eafpff -WG rhay, 
- i £ppo&® ■ If? in.foine pajris d^ their furfaces 

y Thelatitude of Siriusfengotify 39 <> 33b 'his parallax, willl*. 
a, little lefs than two thirds of the whole parallax. 
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only. In other inftances we may perhaps judge in 
l'ome degree of the native brightnefs of different 
ffars with refpe£t to one another by their colour; 
thofe, which afford the whiteft light, being probably 
the moft luminous *. 

a We have at prefent no means of judging of the comparative 
hrigh.tnefs.of the Sun arid of the .fixed ftars, in proportion to their 
refpedtive fees, excepting from the cOmparifon of the Sun’s bright¬ 
nefs with that of our common fires; but the Sun’s light exe.ee.ds; the 
light of our brighteft fires in fo very great a proportion, (viz. of feme 
thoufends to one) that we want feme middle terms to be able to 
form any analogy, which might ferve to carry us farther. We 
find however in general; that thofe fires, which produce the 
whkei: 'digiity--are ibuc}; ;the bti^iti'ft, and that the Sun,; which 
produces f whiter Baht than Sees; we com.tpooly make, vrftty 
exceeds them 'aft ih brightnefs^ r it is; not therefore improbable, 
fr.omthis:geherd:'ahsl ; pgy»'^at thofe tars, which exceed, the Sun 
in the whlteuefsof 1 their light, tnayalfo exceed him in their native 
brightnefs; ilow tlife; is the.cafe, with regard to many of thetas 
and, on, the contrary,: there are feme that are .of a redder colour. 

If.hpwevef it fiidulS hereafter be found, that .any qf_the'fiars 
have others revolving about them (for So fateHites fhining by a 
borrowed light could poffibly be vifible), we fliould then have the 
means of di(covering the proportion between the light of the 
Sun, and the light of thofe ftars, relatively.jto their refpe&ive 
quantities of matter ; for in this cafe, the ti mes of the revolutions, 
Ind the greateft apparent elongations erf thofe ftars* that revolved, 
about the Others as fatellites, being fenoWu, the relation between 
diao^fers UjHd, the; denfifies, of the t 5 n<ral ftars 
wbuldbe.giifety whatever yr'ff: their diftance from us: and the 
aiftual quantity of matter which they contained would be known, 
whenever their diftance was known, heir® greater or l eft hi the 
proportion of the cuhe.pf rim difteuacts Hence, fttppafiog them 
to be of the fame depfity with the Soft, sfte; pi^pertien of, the 
brightnefs of their furfaces, compared, with that of the Sun, 

. would he known from the comparison of the whole of the light 
whwh we receive from them; with that Which we receive from 
the Suit ; hut, if they feould happen to be either of greater or 
lefe denfey thfuj the Sun, the whole, of theirlightnot being 
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As far then as we can guefs at the parallax of the 
fixed Stars from the principles above laid down, we 
Baay reasonably expedt, that it Should be exceedingly 
fmall even in thoSe of thb firft magnitude; yer, 
befides the probability, that fome of them may be 
either lefs, or lefs luminous than the Sun, it is not ib 
Small as to leave us altogether without hopes, that we 
may fome time or other be able to difcover it in fame 
of. them* f©r ■}■ '.jSsiftk-.ifc■-.& notimpra&cahie to con- 
ftrodt mftremewts; capable of distinguishing;even; to 
the; 20th part of a Second, provided the air will 
admit of that degree of exadtnefs; but fuch instru¬ 
ments rnuSt be upon 1 plan- a good deal different 
from thofe hitherto made ule of, as they would other- 
wife be not only vaStly too expenfivef, but alfo much 
toogreat and unweildy to be ofany ule. 

' But whatever room tfiefe'may be to hope, that 
we mayrifbmeftime or other 'be able to discover the 
parallax:: of 4. few among# tbe-fixed Sfars,yet 1 at - the 
femecim& , fhaf; wd; Shall never 

fa&abfeb tfo difimttemarif fehffble ma^ithde in- the^ 
apparent diameters^ whi^h dri Sirius' himfelf, if 1 be 
is not of lefs ba$iv$ brightness than the Sujl, muft be 
eohfider^y Ififei Wl^fevgr be his parallax, than the 

fiirfeee^ ^oivl<f indeed’' be more 
or lefs lutRinouBj! acfiebdihgly as they Were, uport tlvis r acfepuhVJeft, 
or greater.} but.the quantity of li^bt, correfp6nding tofcfrefafne 
quantity of matter, would ftili remain the fame. _ 

iTbe spftsrent diftanecs, ar which faitellitee*vvouMrnroTyp' about 

ftam*fe*ai'/%a> Iffafteai MWiviffei alkfut'tifc 'SutS in the fame 

aeriodtcCtf#^*^ 

fuch, as they "would lfe£‘»the-fta/s were of the fame fize / 3|^ 

dehfity with^tSe8Sn : . ' J ‘ ■ * 5 v “'’ •’ 

;.;. a hundredth. 
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hundreth, probably than the two hand re th part of a 
fecond; fo that it would fcarcely be diftingaifhable 
with a telefcope, upon , the former fuppofition, that 
fbould magnify fix, or, upon the latter with one,: that 
fbould magnify twelve thoufand times. 

Nor can we well expedt to find their apparent 
diameters from any occupation by the moon, fince 
a diameter of the hundredth part of a fecond would 
be covered by the moon, if it entered dire&ly, in left 
than the fiftieth part of a fecond of time, and there¬ 
fore a ftar can hardly enter fo obliquely, as to appear 
to vanHh by degrees* no ftar probably, which the 
moon can pafs over,, fubtending an angle half fo 
;great. appear^to vanHh by 

degrees in an occultation by -the plariet Venus, efpe- 
'if . theoccupation was to happen only a little 
before or after either ftation 5 but this is an revent, 
which'. cai»' ; pei'ur very feldom, that little is to be 

expected from it) and if Venus fhould be furrounded 
with an atmolphere, which is probably the cafe, it 
might very poffibly then be of no ferviceat all. For 
the fame reafcns alfo it is probable, that nothing can 
be determined from occupations by jafty pf the reft 
of the jilanets, .■ which upon otheft fipOt^riawivftiU 
tefe proper for'• the purpofe than Venus. 

There feems to be little chance therefore of dif- 
covering witP^Oettaintt^the-real'fee. of any of 1 the 
fixed fiats, and we mutt eortfeqyeritly bccoritdrited to 
deduce it from their ; ;.parattaxv(if ')lhaf ; i|iduld ever be 
found) and the quantity of light which they afford us, 
cbuByared with that of the Sim. Arid in the meaft 
tiriae^lfthis parallax can be found, or forqethirig elfe 
mayd^ife mlurnifh us with a more.genebS analogy^ 
1 ‘ • we 
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we can only fuppofe them, at a medium, to be equal 
in fize to the Sun, this being the beft means, which 
we have at prefent of forming fome probable con¬ 
jecture concerning the extent of the viflble univerfe-. 
That we may be the better enabled to do this, it 
feems to be an object worth the attention of Aftro- 
nomers, to enquire into the exa<ft quantity of light, 
which each liar affords us feparately, when compared 
with the Sun; that, inftead of diftribufing them, as 
has hitherto been done, into a few ill denned clafles, 
they may be ranked with precifion both according 
to their refpe&ive brightnefs, and the exaCt degree 
of it. 

A catalogue of the ftars formed upon this plan, 
would anfwer feveral good purpofes 5 ^ for, befides 
giving us a more juft and certain notion, of their 
general diftances, it would perhaps help us, efpecially 
if the parallax of a few amongft them ftiOuld bo 
difcovered likewife, to trace time analogies in ;tbeif 
fituation, whldh might-enable us to determine both 
their diftances, and other circumftahces felatihg fd 
them, with ftili more probability 5 and it would be a 
ftanding regifter, by which future Aftronomer slight 
-inform themfelves of many variations, of which we 
are now ignorant for want of an ancient regifter of 
that kind. : _ . • 

From what has been faid above, I think it is very 
probable, that we fhall not be a great wayfrom 
the truth in eftimating the whole parallax of ‘Sirius 
at bnfcffedohdyfuppoiing ;him,tph.y : o^’me fief 
and hatfve'b^htoe0 ; vvit}t' ‘this therefore J 

fhall aflame as a ftahdard, till fome better experiments 
■fhall inform us more exactly of the quantity of his 
Vol. fbVII. I i 1 , %ht. 
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light. Now, according to the bell: judgment I have 
been, able to make fiom tome grofs expeiiments, the 
quantity of light which we receive from Sirius does 
not exceed the light which we receive from the leaft 
fixed liars, of the fixth magnitude in a greater pro¬ 
portion than that of 1000 to i, nor in a lefs. propor¬ 
tion than that of 400 to i j and the fmaller liars of 
the fecond magnitude feem. to be about a mean pro¬ 
portional between the two. Hence the whole par¬ 
allax of the leaft fixed liars of the fixth magnitude, 
fuppofing them of the fame fize and native brightnefs 
with, the §un r lhould be from about %" r to $"Vand 
their diftance from about eight to twelve million times 
that of the Sun;. and the parallax of the fmaller 
i&atif'pf-^he fecond: ifiaghuudev upon the fame fup- 
pofition, Ihould be about 12!", and. their diftance 
about two million times that of the Sun. 

J have Hitherto argued about the diftances of the 
fixed liars, upon the fuppofition of their being of the 
fame fize and brightnels with the Sun •, and, if this 
was really, fo, thole which appear the brighteft muft 
be the neaiell to us. That this is in general the cafe,. 
I, fuppofe, will be very readily allowed, j for, though 
ihih.lruel;'' , that/a } =.m.uch greater degree. oj^r&kmagr- 
nitude may compenfate for file greatneft of diftance, 
and there is no reafon for aligning any one limit to 
.them rather than another & yet, when it is as ; lively 
that the largeft ftars fiiOuid be in any one part of 
ipace as in any other, the probability in favour o.f 
this hypothefis is very great: the real motions alfo, 
which; have, been obferved amongft feveral of the 
brightei®fo|4^e,'fixed liars, is another argument.to 
the famephr|jo%f jipd vye fhall .find it, ftill farther 
' 'V-,' "• / confirmed. 
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confirmed by very ftrong arguments of analogy drawn 
•from the circumftances of the particular lituation of 
the ftars in the heavens. 

-It has always been ufual with Aftronomers to dif- 
pofe the fixed ftars into conftellations: this has been 
•done for the fake of remembering and diftinguifhing 
them, and therefore it has in general been done merely 
arbitrarily, and with this view only j nature herfelf 
however feems to have diftinguiftied them into group's. 
What I mean is, that, from the apparent fituation of 
the ftars in the heavens, there is the higheft pro- 
'bability, that, either by the original aft of the "Creator, 
or in confequenee of fome general law (ftich perhaps 
as gravity) they are collected together in great num¬ 
bers in fome parts of fpace, whileft in others there are 
either few or none. - - ; 

- The argument, I intend to make ufe of, in order 
to prove this, is of that kind, which infers either 
defign, or fome general law, from a general analogy, 
and the. greatnefs of the;odds "againft things having 
been in the prefen t fituation, if it was not owing to 
fome fuch caufe. 

Let us then examine what it is probable would have 
been the ledft apparent diftance of any two or more 
ftars, any where in die whole heavens, upon the fup-- 
pofition that they had been Tcattereclby mere chancej 
as it might happen. Now it is manifeft, upon this 
fuppofition, that every ftar being as likely to be in any 
one fituation as another, the probability, that any one 
particular 6 ftar Khould happen to be within a certain 
diftance (as for. example dne degree) of any other', 
given ’ftar, would be reprefented (according to the 
common way of computing chances) by a fraction, 

I i 2 ” whole 
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whole numerator would be to it s denominator, as* & 
circle of one degree radius^ to a circle, whole radius, 
is the diameter of a great circle (this laft quantity 
being equal to the whole furface of the fphere) that 

is by the fraftion 6o ' , — , or,, reducing it' to a 

- 6875.5' *' 

decimal form, -.000076154 (that is, about 1 in 13131)] 

and the. complement of this to unity, viz., .99992.3846,, 

or the fraction will- reprefent the probability 

1313-4,. • ,• . . ; t 

that it would not be Jo. JJut, becaufe them is the 
rame cbanceior any one ftar to, be: within the diftance 
of one degree from any given ftar»asfbr every other,, 
iliultiptyitig . this. IraSion into ifcfeif as many times 
as (hall be equivalent to the whole number of ftars, 
of not lefs brightnefs than thole in queflaon, and-. 

putting s for. this number, '.999923&PC or. the fraction 

HSST- will: represent the probability, that no one of 

the whole number of ftars «• would be within one. 
degree from the propofed given ftar i and the com¬ 
plement of this quantity to unity will-reprefent the 
pthbaMlity^ that there would be feme ope ftar or 
more^out of the whole number n, within the diftance- 
of one degree from the given ftar. 4nd farther, 
becaufe the fame efceftt is equally likely to happen to 
any one ftar as to any other, and. therefore any. 
dne of the whole number of ftars n might as well; 
have been, taken for the given ftar as any other, we 
muft again repeat the laft found chance n times, and, 

cojaiequently 
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confequently the number .999903846^% or the fradion 

* 3 * 3 °” jVm rep re fent the probability, that no where, 

j n the whole Heavens, any two ftars, amongft thofe 
in queftion,. would be within the diftance of one 
degree from each other; and the complement of 
this quantity to unity will reprefent the probability of 
the contrary. " 

By a like reafoning, if we would compute the pro¬ 
bability, upon the fame fuppofition, that no two ftars- 
fhould be, one within the given diftance x, and the 
Other within the given diftance ss of fome'ofle par¬ 
ticular ftar, we muft, firft, find the probability, that 
no ftar, of the whole number of ftars «, would be- 
within the diftanbe a: from the given ftar, which will; 

be reprefented, as before, by the fradion _ 

- ; V ' , > 6 * 75 * 5 ' * 1 ' 

and, fecbndly, we muft find the probability, that no* 
ftar, of the Whole number of ftars n, would be- 
Within the diftance z from the gwen ftar, which,, 
for the fame reafon, will be reprefented by the fradion 

" '.. % ~\n 

6875.5'—zzj . and ; the complements of thefe to, unity- 

:: 687s7* 

will reprefent the refpedive probabilities of A®; een- 
trary : but the probability that two events ftiaft both- 
happen, is the produd of the refpedive^robabilities of 
thofe two., events multiplied together ?? ft therefore we 
multiply the two laft mentioned complements toge¬ 
ther, we fhaEbavctbe probability, that fome t.wo 
&r& would be, one within' the diftance x,. and the 
: ' ' 'other- 
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'.other within the^diftance js from the given ftar j and 
' the complement of this to unity, will be the proba¬ 
bility, that it. would not be fo: let us now fuppofe 

L. to reprefent-this lad: quantity, and, becaufe the fame 

event may as well happen in refpedt to any oneftar, 
.as any other, multiplying this quantity into itfelf n 
times, according to the number of the ftars, we fhall 

.have -ZTj ” reprefenting the probability, that no where, 

in the whole heavens, would be found any two ftars, 
one withijn Jhe diftance and the other within thte 

. y .<■ <„■. .• •: 

. If novy' . we eompute, according to the principles 
idijoye laid’ down, what the .probability is, that no two 
ftars, in the whole heavens, fliould have been within 
fo fmall a diftance from each other, as the two ftps 
0 Capricorni, to which I fhall fuppofe about 230 ftars 
only to be equal in brightnefs, we fhall find .it to be 
about 80 to 1. 

For an example, where more than two ftars are 
■concerned, we may take the fix brighteft of the 
-Pleiades, and, fuppofing 'the whole nuinbef ojf thqfe 
ftars, which are equal in fplendor to the fainteft of 
thefe, A; tp*he ftbbiit -1500, we fhall find the odds to be 
near 500000 to 1, that no fix ftars, out of that 
number, feattered’ at random, in the whole heavens, 
would be within fo final! a diftancefrom each other, 
-as the Pleiades are V 

The computations of thcfe probabilities are as follow. 

The diftance between the two ftars (3 Capricorn! is fomething 
lefs than ^-J -1 according to the rule above laid down, therefore, 
if we fuppofe equal to theie m .hrightneft^ the .proha- 
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If, befides tbefe examples that are obvious to-thd 
naked eye, we extend the fame argument to the fmaller 

bility, that no two ftars of that brightnefs will be found, any 
wiiere in the whole heavens, within the diftance of 3' from each 

other, will he reprefented by the fra&ion- j 

& 75 '$< I 

From twice theLog* of 6875.5 [7.6746086.] then,. fubtra& twice 
the Log* of 3*33 &zc. [1.0457496 J arid the remainder 6.628859c? 
wilhhe the Bog. of the number of times, that 3,33 is contained 

in 6875.5 -viz. 4254603 times, and confequently 3 X 3 

will be equivalent to the former fra£tion* From the Log. of 
4254602, fubtradt the Log. of 4254603, and the remainder will 
be—.ooooooroa, the proportional part for an unit in the number 
42.54603: this multiplied' into 230 times 230, or 52900, gives 
—.0053958^ the Log. of the whole quantity, which cofrefpond^ 
to the proportional part for an unit between 80 and 8f * this quah- 

' 1 l " 1 >' * ' go’ " ’ '' i 

tity therefore is-equivalent to the fraction gj nearly, the comple¬ 
ment of which to unity is gy, , . 

•In the Pleiades, the five ftars-Taygeta, Ele&ra, Merope, Aicy~ 
one,' and; Atlal are rfef^ediVely at the diftances iof ixi, -argil 
24!,- ay j and 49 minut® Ftom tfeeftarMaia nearly. From 
7.6746086, twice the Log. of 6875.5, then, as before, fubtradt 
a.0827854, twice the Log. of 11 (the number of minutes between.: 
*Faygeta and Maia) and the remainder 5.5918232 will be the 
Log.'of the number of times, that IT 1 is contained in 687 5.-5 1 via* 
396682 times 5 and,[confequently a fraSfion, whofe denominator, 
is .this nutnbe?,“rfd Whole numerator is this nusnber'lefs by-ari-i 
unit^ multiplied into itfelf 1506 times, will reprefeftttheprbbabil 
lity, that no ftar out of 150.0, fcattered by chance in the whole 
hedvehs, would .be within the diftance of 1 x minutes from the 
jftar Mala*. : From the : Log. of 390681. therefore fubtradt the 
Log. of .396684 as in the former example, and the remainder will, 
be—lob 6 o'o 3 (St : |,' tw propdrtiopit part for. an unit in the number 
bgobS?,' which nturtiplied by J500 will give us—^.0016650 
tit?.- Log. of the probability fought. In like manner; -from 

■ ' - - • ■ . tfars^ 

. , . S'} 
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for,, as welt theft that are collefted together j» 
clutters, fit* fof example, as the Prefepe Cancn, 

,, & Q* r, r w 9 & a. <800692, twice the Log. af 19 1 (the 

7 .6 7 +6o86 fobtr ja 9 ^ ^ Mab> amUhe remainder 

number of ™ the proportional part for an unit correfponding 

W 1 !? e £Sl 5 ntmber of which will be—.00000349 5 * 5 °® 

*? o?-.OOS2350 will be the Log. of thequan- 

S^Uortfentiag the probability, that no ftar out of 1500 fcattered 
v!7ehS?wou g ld be within the diftance of 191 minutes from 
S • T? ' e follow the fame rule for the three remaining ftara 
£ a * AkvOn^d Atlas, we fhall find the fimilar Logs, cor- 
Merope,, Alcyq * he—..oetf&fi <o, —*•-.© 100395* and—* 

refponding to natural numbers correfponding to- 

2 fff 3 ^S^keIln die .fame order, are ..996173, 

ftars above mentioned, ate found to ,^g a ^oLX* 

plements of I^rofa V ref^^ve 

. 02 * 8 SV an 6 S s woll] d be*found 

SSSffl^A *&d ^**^"£2 

ssaa 

stuitijw t 4 p**y 

£Sd£?*l»S <bi> ®Wty ta contained in unity, ttat a, 

fEkto itfelf 1500 times, according to the fuppofsd number 

SSSfi^p*?. 
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the. nebula in the hilt of Perfeus’s fword, See. as t® 
thofe ftars, which appear double, treble, &c. when feeii 
through telefcopes, we fliall find it frill infinitely more 
conclufive, both in the particular inftances, and in 
the general analogy, arifing from the frequency of 
them. 

We may from hence, therefore, with the higheft 
probability conclude (the odds againft the contrary 
opinion being many million millions to one) that 
the ftars are really collected together in clufters in 
fome places, where they form a kind of iyftenls, 
whilft in others there are either few or none of them, 
to whatever caufe this may be owing, whether to 
their mutual gravitation, or to fome other; law or 
appointment of the ; Creator. And the natural con- 
clufion from hence is, that it is highly probable in 
particular, and next to a certainty in general, that 
filch double ftars, &c. as appear to confift of two 
or more ftars placed very near together, do really 
confift oft ftars placed hear together^ and' under the 
inflneneb of fomd general la#* whenevfeif -the pro** 

by 1500 gives os—-.00000087377, the proportional part for an 
unit in fomewhat more than 496000# 

But it muft be obferved, that this number is {mailer than it 
ought to be upon two accounts; for, in'the firft place, this 
- method of computation gives only the probability* that ho five 
ftars would be within the diftance above fpecified from a fixth, 
if they occupied the largeft fpace, they poflibly could do* Under 
that limitation; and fecondly* we have made no allowance upon 
account of the different magnitudes, which* if it: had beeft 
attended to* would have given afomewbatgreater refult* Thefc 
conhderaliens* however would have made the reafoning a good 
deal more Intricate; and yre have no need to defeend to minute* 
n difference in the proportion of 10 to 1 not at all affeSing^tfai 
’ general conclufion# , * W v " 

Vol. LVII. K k habilitf 
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bability Is very great, that there would not have been 
any fuch ftars fo near together, if all thofe,. that 
are not lefs bright than themfelves, had been fcattered 
at random through the whole heavens. 

After what has been faid, it will be natural to 
inquire, whether, if the ftars are in general colleded 
into fyftems, the Sun does not likewife make one of 
ibme fyftem and which are thofe, amongft the 
fixed ftars, that belong to the fame fyftem with him- 
ielf. Now,, fuppofing the ftars of one fyftem to be, 
in general and at a medium, of the lame fize and 
brightnefs with thofe of another, the number of ftars 
of- any one apparent magnitude would bear, the fame 
proportion to the number of ftars of any other 
apparent magnitude, as they would do, in cafe all the 
ftars were fcattered uniformly, and not in lyftems, pro¬ 
vided the eye was not placed in or near to one of thole 
lyftems. And, in this cafe, the brightnefs decreafing, 
as the fquare of the diftance inverfely, and the fphere, 
in which they are included, increafing, as the cube 
of the diftance diredtly, the number of ftars of any 
one degree of brightnefs and upwards, fhould be, as 
the cube of the fquare root of that brightnefs. Sup- 
poling, then the fainteft of the 2000 brighteft ftars 
to. be. lefs bright, than the fainteft of the firft: 70, 
in the proportion, of about 30 to. 1 (and I think the 
difference is not left than this) this number is fmaller, 
than we might have expected, if the Sun was not-one 
.of a fyftem, in the proportion of 200,0 to about 
jaopo or 1 to 6 } but, I {hall lay the lefs ftrefs upon, 
t-hid argument, for want of a more certain determina¬ 
tion of thl proportion of light, which we receive 
. .from the ftars of different magnitudes. . 

If*. 
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If, however, upon a more accurate examination, it 
jfhould be found, that the quantity, of light above 
afiigned is not far from the truth, or if the difference 
of light ftiould be greater than I have fuppofed it 
to be. (in which cafe the argument will be ftill 
ftronger); this will add a confiderable degree of weight 
to the other arguments drawn from analogy, in favour 
of the Sun’s making one of a fyftem of ftars. 

If we would now inquire, which are probably thofe 
liars, which compofe part of the fame fyllem with 
the Sun } though it will not be poflible to point them 
out with certainty, yet there are fome marks, by 
which we may, with great probability include fome 
and exclude others, whilft the reft remain more doubt¬ 
ful. Thofe ftars which are found in clufters and 
furrounded with many others at a fmall diftance froth, 
them, belong probably to ■other fyftems and not to 
ours. And thofe ftars, which are furrounded with 
nebulae, are probably only very great ftars, which, 
upon account of their fuperior magnitude, are fingly 
vifible, whilft the others, which compofe the remain¬ 
ing parts of the fame fyftem, are fo fmall as to efcape 
our light. And thofe nebulae, in which we can diA 
.cover either none, or only a few ftars, even with the 
aftiftance of the beft telefcopes, are probably fyftems, 
that are ftill more diftant than the reft. 

The Pleiades, as they appear to the naked eye, 
have been (hewn above to be probably a fyftem by 
themfelvesj and if we examine .them ftill farther 
by means of telefcopes, we fhall find, that they are 
furrounded with fo large a number of fmaller -liars* 
as to increafetheoddsagainft the contrary opinion 
many millions to one* Now fuppofing the Pieces 

K k 2 to 
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to be in reality a fyftem of ftars, the probability is at 
leaft, I fuppofe, an hundred to one, that no one 
amongft them, of thofe vifible to the naked eye, 
belongs to the fame fyftem with the Sun ; but that, 
thefe are only fuch liars, as are greater than the reft. 
The exa<ft quantity of this probability depends upon 
the number of ftars, vifible to the naked eye, belong¬ 
ing to this fyftem; the proportion, that the fpace 
occupied by the Pleiades bears to the whole heavens; 
and laftly, how far the fituation of any one of the 
Pleiades falls in with the general analogy of the ftars 
Gompofing. this fyftem, if any fuch general analogy 
flipuld appear* : ;; fl ., V; 

/,v" As the nebulae, and fmaller cduftellattons, eotnpofed 
of a great number- of ftars, within a fmall diftance 
from one another, belong probably to other fyftems; 
fo thofe,. which being-placed at greater diftances from 
each other compofe the larger conftellations, and fuch 
as have few or no fmaller ftars near them, when 
.examined with, telefcopes, belong probably to our 
own fyftem. Moft of the ftars of the firft and 
.fecond. magnitude have this criterion to diftinguifh. 
.them as belonging to .the fame fyftem with the Sun,, 
f befides feveral other circumftances, fuch as their 
’greater, brightnefs j the, proper motions % that have 

* The apparentchange- of fituation, that has been obferved 
amongft a few of the ftars, is a ftrong circumftance in favour of 
thofe ftars being fome of the neareft to us,, This apparent change? 
of fituation may be owing either to the real motion of the ftars 
'^t^mfelves* or to that of the Sun a; or partly to the one* and partly 
pthfr*. As far a$.it is owing to the latter (yvbichitis by, 
no meam.ipjprQbable may in fome meafure be the cafe) it may be 
confidered as a kind of fecular parallax, which* if the annual 
parallax. of a few of .the ftars fhould feme time or other be dif- 
Sjpvered* and 4i*S$kfen o£ the Sun’s motion 

6v ’ 
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been obferved amongft Tome of them; their being 
more numerous, than we might naturally expert 
in proportion to the fmalier ftars, if they did not 
compofe a part of the fame fyftem with our- 
felves, &c. 

Befides the brighter ftars, it is probable there are 
many of thofe of the fmalier magnitudes alfo, that 
belong to the fame fyftem with the Sun. Now, if 
this ihould be the cafe, many of them being only 
■fainter upon account of their lefs real magnitude, we 
may ftand the fame chance of finding a parallax 
amongft fome of thefe, as amongft the brigheft ones, 
provided we pitch upon fuch as happen to belong to 
our own fyftem: to diredt us with fome probability 
to thefe, we have the circumftances above-mentioned 
of their compofing larger conftellations, and their 
having few ftars lying very near to them j and perhaps 
there may be ftill a little more reafon to fufpedt, that 
thofe ftars form a part of the fame fyftem with our- 
felves, where, /befides thefe circumftances, there have 
been obferved changes of brightnels, &c. amongft 
feveral of them in the fame neighbourhood, fuch for 
inftance as the change?, which have been obferved. 
amongft feveral of the ftars in the conftellations of 
the Swan, Caffiopeia, &c. We may, I think, alfo- 
venture to add to thefe moft of thofe ftars, that are 
of a redder hue than the reft, as it is probable that; 
they are a good deal bigger, jn proportion .to their- 
brightnefs, than the whiter ftars [fee the. laft note..- 

{hould be difeovered 1-ikewife, might ferve to Inform us of the 
diftances of many of them, Which it would be utterly impol&ble 
'to find out by any other means. /, / . 
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but twfo]. Many of them alfo have been obferved.td 
have a proper motion of their own, which with 
feveral other concurrent circumftances tends to make 
it highly probable, that they are fome of the neareft 
to us. 

Havino-thus endeavoured to eftablim the probabi¬ 
lity, thaiTthe Sun is one of a fyftem of ftars, placed 
by themfelves in this part of the univerfe, I ihall 
next inquire into fome of the confequences of this 
hypothecs. Now if this is the cafe, and we fuppofe 
the whole number of ftars, which belong to this 
fyftem only (excluding thofe which belong to others), 
to amount to about 1000, we ihall find it to be an 
even chance, that the parallax of the neareft amongft 
them does not exceed the parallax of one half that 
number in a greater proportion than that of 9 to I, 
fuppofing the Earth to he placed in or near the centre 
of the whole fyftem j nor in a greater proportion 
than that of about 12 to 1, fuppofing it to be placed 
very near the edge of the fyftem; for fuppofing 1000 
points to be placed within a fphere of any given 
magnitude, and that they are equally indifferent to 
evetf part of that fphere, if we affume any one of 
theie points as a centre, we ihall find, according to the 
known do&rine of chances, that there is an equal 
degree of probability whether any one of the reft 
i hail or ihall not fall within a fphere, defcribed about 
the point aifumed, of about ievett ten thoufandths of 
the fize of the whole fphere j but the radius of fuch 
a fphere is about ^or a little lefs than ^ of the 
radius, of the whole fphere, that is about 4. of the 
radius of a fphere of half the fize of the greater one; 
and therefore a fphere, of about nine times this radius, 

r ’ - ' - " will 
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will include half the greater fphere, if its centre be 
affirmed near the centre of the greater fphere, and a 
lphere of twelve times this radius will include half 
the greater fphere, if the point be affirmed almoft in 
the furface of it. 

If we affirme the ftars belonging to our own fyftem 
to be about loop; fince they are in all refpedts frmilar 
to the Sun (excepting perhaps fuch amongft them as 
are liable to frequent changes), and we have nothing 
to determine us to one magnitude rather than another, 
we may moft reafonably fuppofe the magnitude of the 
Sun to be a medium amongft the whole numbers 
Upon this fuppofition, he will probably rank only 
with the ftars of the fourth magnitude; and.his light 
therefore, if he was removed to the medium diftance 
of the other ftars (viz. a diftance equal to the radius 
of the fphere, that would include half the ftars of. 
our own fyftem)' would hardlyj I think, exceed a 
200th part of the light of Sirius j and confequently, 
if the parallax of Sirius would be about one fecond, 
if he was of the fame lize and native brigKtnefs with 
the Sun, it will be an equal, chance-, that the parallax 
of one half of the ftars, belonging to this fyftem, is 
not lefs than one fecond divided by the fquare root of 
20O, that is a little more than 4/" *. and it will like- 
wife be an equal chance, , that the parallax of no one 
amongft them exceeds between 9 and 12 times that 
quantity, or a. little more than two thirds of a. 
fecond. 

If, inftead of 1000 ftars, we fuppofe the whole 
number, belonging to this fyftem, to be only about’ 
<350, the Sun; will then, if he is of a median? fize 
; amongft them, rank probably with the ftars. -of. the 

' • ' ' third. 
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■third magnitude, and his light, at a medium difiance, 
■upon this hypothefis, would be, I apprehend, about 
a 50th part of that of Sirius. And therefore, accord- 
in gto the reafoning above, we Ihould then find it an 
equal chance, that the parallax of one half of tbefe 
3 50 liars would not be lefs than about 8"' 4.; and 
there would be the fame chance, that the parallax of 
no one amongft them would be more than between 
50"'and about 1". 

In the former fuppofition of 1000 liars j the 
apparent magnitude of the Sun, when removed to 
the medium diftance; &c. it feems not improbable, 
that the biggeft ftar in theiyftem may perhaps exceed 
* the Sun* in the proportion of about jooo to 1} and 
in the latter fuppofition of 350 liars, &c. that it may 
perhaps^ exceed the Sun, in the proportion of about 
120'tO I. 

■ In whatever proportion the diameter of the Sun is 
greater or lefs than the medium we have taken for it 
in the luppofitions above, in the lame proportion will 
the parallaxes be increafed or diminifhed j and in the 
inverfe triplicate of that proportion mult their mag¬ 
nitudes be diminifhed or increafed. 

Let us now examine the circumftances of the Plei¬ 
ades ; and, affuming the refpedtive diftances of the 
liars, compofing that fyftem, from each other to he, 
at a medium, equal to thofe of our own, let us_ fee 
what will be the confequences of this fuppofition. 
Now, if the Pleiades do not extend farther in the 
direction of a line drawn between the Earth and them, 
than iti a diredtiqn at right angles to that line (which, 
from their compofing a lyftem, we have a right to 
iuppofc they do notLwe can hardly allow, the mean 

1 diftance 
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diftance of thofe, that are next to each other, 
amongft the fix ftars vifible to the naked eye, to be 
greater than what would fubtend an angle, if feen 
dire&ly from the earth, of about forty or fifty minutes. 
And confequently the diftance between them and the 
earth would be about 70 times that diftance, and 
their apparent brightnels, feen from thofe that are 
next to each other, muft be about 4900 times as 
great, as it appears to us; But»j of the Pleiades, if I 
judge rightly, is not fainter than Sirius in a greater 
proportion than that of about 100 to 1; this ftar 
therefore muft appear brighter to the neareft of thofe 
fix, which are vifible to the naked eye, than Sirius 
does to us, ill the proportion of about 4910 1. Let 
ns now fuppofe all the ftars belonging to the Pleiades, 
as well thofe difcoverable with telefcopes, as thofe 
which are vifible to the naked eye, to be contained 
within a fphere, whofe apparent diameter at the 
earth is two degrees; and confequently the mean 
diftance of them from a fpe&ator placed fomewhere 
amongft them, as it might happen, would fubtend an 
angle, when feen diredtly from the earth, of about a 
degree. Since therefore we have fuppOfed the diftances 
of the ftars of our own fyftem to be,' at a medium, 
equal to thofe of the Pleiades, and confequently their 
mean diftances from the earth to fubtend at the: Plei¬ 
ades an angle of one degree, we fhall have the 
diftance of the Pleiades about 57 times as great as 
the mean .diftance of the ftars of our own fyftem, 
from the earth. Hence, if the biggeft of the ftars 
of our own fyftem ftibuld be Wt this mean diftance 
from us, and Sirius fliould be the biggeft, q bf the 
Pleiades muft exceed it in the proportion ofahout 200 
Vol. LVII. M to 
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to ij for removing Sirius to 57 times his prefent 
diftance, his light would then be fainter than it is, 
in the proportion of 3249 to 1, that is, fainter than. * 
of the Pleiades in the proportion of 32.49 to 1, lup- 
poling vj of the Pleiades, as above, to afford us a 
hundredth part of the light of Sirius j but the mag¬ 
nitude of ftars, fuppofing them equally luminous and 
their didance to be given, is as the cube of the fquare 
root of their brightnefs; and therefore 9 of the Plei¬ 
ades, upon this fuppofition, muff be bigger than Sirius 
in the proportion of the cube of the fquare root of 
32.49 (that is 185) to i. , , \ 

But I muft obferve, that according to general (arid, 
;I believe* % 'May fay univerfal) analogy iri all thofe 
nebulas, in which we difcover ftars bigger than the 
reft, thefe ftars are placed towards the middle of 
their refpedtive fyftems, and, if therefore the lame 
thing obtains with regard to our own lyftem, 
this will make ? of the Pleiades ftili fomething 
greater. 

If the diftance of the Pleiades is greater than the 
mean diftance of the ftars of our own fyftem, in the 
proportion of 57 to 1, it would be necemry, in order 
to make ftars, of the fame real magnitude ampngft 
the Pleiades,, equally viiible to us with thofe of our 
own fyftem, to take in a pencil of rays of a greater 
diameter, than the pupil of the eye, in the fame pro- 
portion: this, after proper dedrilticms for the lots of 
light, could not well- be effedted by an objedtlens of 
lefs thari two feet aperture. Now Dr. Hooke tell? 
us, in hk Micrographia, that, with a telefcppe of 
twelve feet Ifrigth,' he. difcovered in .the, Pleiades 78 
ftars, and, with .longer; t^efcppes,: xn3ny more i but 
' if 
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if a telefcope of twelve feet length, the aperture of 
whofe objed lens was probably lefs than two inches, 
increafed the number of vifible ftars in the Pleiades to 
78, we may well fuppofe, that with an objed lens 
of two feet diameter, they would amount to more 
than 1000. What this number would be muft depend 
however upon the .gradation of real magnitude amongft 
the ftars of that fyftem, to which there muft necef- 
farily be feme limit, and it is not therefore improbable, 
that observations of the increafe of the number of 
ftars amongft the Pleiades, &c. with telefcopes of 
larger apertures, efpecially if this was carried on to 
very large fizes, might ferve to inform us of many 
circumftances, both with regard to this gradation, and 
perhaps feme other things, that would enable us to 
judge with more probability concerning the diftances, 
magnitudes, &c. of the ftars of our own fyftem. ; 

If we now imagine a fpedator amongft the Pleiades 
to take a view of this fyftem from thence, fuppofing 
the diftance, as before, 57 times the mean diftanceof 
our: own ftars, we ftiauld appw'-totMm-'asla.’nebiu^ 
in which there would be no ftar bright enough to be 
diftinguifhable by the naked eye; and with a telefcope, 
the aperture of whofe objed lens was two inches, 
he would hardly, I fuppofe, be able to diftinguifh more 
than half a fcote ftars at the utmoft. 

Having hitherto fuppofed the diftances of thb ftars 
of our own fyftem to Be the fame with thofe of the 
Pleiades, and. examined the appearances according to 
that hypothefis, let us now, inftead pf their diftances, 
fuppofe their magnitpdes ip be tbefame. This would 
make this fyftem, as feen from the Pleiades, to fubtend 
an angle of about twelve degrees inftead foif two, 
L 1 2 - . : ' and 
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and about half a fcore of the biggeft ftars would be 
there vifible to the naked eye; but a telefcope, whofe 
objedt lens was of two inches aperture, would in 
that cafe, I apprehend, take in almoft all the liars 
belonging to this fyftem of the fourth magnitude and 
upwards* Theie appearances fall in leis, I think, 
with the general analogy of what we fee in the 
heavens, than the former fuppofition; but for want of 
more obfervations I cannot fay this with any certainty: 
in the mean time however till we have fomething 
farther to goupon, it may not perhaps be amifs to take 
a kind of medium between the two, and fuppofe the 
Pleiades to be at about twenty times the mean diftance 
of the ftars belonging to our own fyftem, in which 
cafe vi will exceed the biggeft of thefe, in the pro¬ 
portion of about eight or ten to one; or it will exceed 
the Sun, according to our former fuppofitions of his 
being of a medium fize atnongft 1000 or 350 ftars, in 
one cafe in the proportion of about eight or ten 
thoufand, and in the other, about a thoufand or twelve 
hundred to one; its parallax in the former cafe being 
about 36 //// and in the latter about 1 

I- (hall conclude this inquiry with one obfervation 
more, Concerning the appearance of the ftars of our 
own lyftem, as feen from great, diftances. Whatever 
then the real diftance and magnitude of thefe ftars 
may be, provided we have not been greatly out in 
affigning the proportion of their light in refped to 
that of . the Sun and one another, if they were to be 
feen; from a diftance, at which the whole fyftem would 
liot fubtend an angle of more than fix or eight minutes, 
it would appear only as a nebula, no fingle ftar being 
yiftble with perhaps any telefcope*. that has ever yet 
3 been 
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been' made j for at this diftance, the diftance between 
the earth and the biggeft ftar of this fyftem not fub- 
tending an angle of more than about three minutes 
(that is, about a twelve hundredth part of the radius) 
the ftars of this fyftem muft appear left luminous than 
they do to ourfelves, in the proportion of the fquare of 
1200 (or 1440000) to 1. And fuppofing the light 
of Sirius to exceed that of the leaft vifible ftar in the 
. proportion of about 1200 to 1, the brighteft ftar there¬ 
fore would ftill require to have its light increafed in 
.the proportion of 1200 to 1, before it would begin to 
be diftinguifhable. To do this would require a tele- 
fcope, that fhould take' in a pencil of rays of a larger 
diameter than, the pupil of the eye, in the proportion 
of 3 5 to i, that is, a pencil of about a foot diameter, 
exclufive of dedu&ions ; for the pupil of the eye is 
.not lefs than a third of an inch in diameter,, in a clear 
. ftar-iight night, when there is no Moon ; but to obtain 
fuch a pencil, we muft not make ufe of a reffading 
. telefcope (with two lenles only) of lefs than i 5 inches, 
norarefledor of lefs than nearly two feet aperture. 
This may ferve to {hew us, that thofe nebula, in which 
we cannot diftinguifli any ftars, may yet reafonably 
be fuppofed to confift of ftars, though too far diftant 
to be fingly vifible j fince this would be the cafe with 
our own fyftem, feen from as great a diftance as we 
may well fuppofe thofe nebulae to be from us, if we 
judge of it from the magnitude of the vifible area,, 
which they occupy in the heavens.. 

■ V Of the. twinkling of the'fixedfan. 

Having never yet feen any folution of the twink¬ 
ling of the fixed ftars, with which I. could reft: fatis- 
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fied % I (hall offer the following, which may not per¬ 
haps be found an inadequate caufe of that appearance; 
at leaft it has undoubtedly fonje (hare in producing 
it, especially in the fmaller flats. 

It is not, I think, unreafonable to fuppofe, that a 
lingle particle of light is fufficient to make a fenfible 
impreffion upon the organs of fight. Upon this 
fuppolition, a very few particles of light, arriving at 
the eye in a fecond of time, will be fufficient to make 
an objedt vifible, perhaps not more than three or four; 
for though the impreffion may be cqnfidered as mo¬ 
mentary, yet the perception, occafioned by it, is of 
a much longer duratioflthis fuSJciently appears 
from the well-known experiment of a lighted body 
whirled round in a circle, which needs not make many 
revolutions in a Second, to appear as one continued 
ring of fire. Hence then it is not improbable, that 
the number of the particles of light, .which, enter the 
eye in a fecond of time even from Sirius himfelf, may 
not exceed three or four thoufand ; and from ftars of 
the fecond magnitude, they may therefore probably not 
, much exceed an hundred. Now the apparent increafe 
and diminution of the light, which we obferve in the 
twinkling of the ftars, feems to be repeated at not very 
unequal intervals, perhaps about four or five times in a 
fecond : why may we not then fuppofe, that the in* 

a Some aftronamers have lately adopted, as a folution of this 
appearance, the extrem^minutenefs of the apparent diameters 
of the fixed ftars, which, they fuppofe, muft, in confequcnce of 
this, be intercepted by every little mote, that floats in the air.; 
but, that an objedt ftiould be able to intercept a ftar from us, it 
muft be large enough to exceed the apparent diameter of the 
ftar by the • diameter of the pupil of the eye; fo ^ that, if the 
ftar was a mathematical point, it maftiWii be equal In fize to the 
pupil of the eye. 

equalities, 
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equalities, which will naturally arife from the chance 
of the rays coming fometimes a little denfer and 
fometimes a little rarer, in fo fmali a number of 
them as muft fall upon the eye in the fourth or fifth 
part of a fecond, may be fufficient to account for this 
appearance ? An addition of two or three particles of 
light, or perhaps of a fingle one upon twenty, efpe- 
daily, if there fhould bean equal deficiency out of the 
next twenty, would I fuppofe be very fenfible: this 
,feems at leafl; probable from the very great difference 
in the appearance of liars, whole light is much lels 
different than, I imagine, people are in general aware 
of} the light of the middle-moll liar in the tail of the 
great Bear does not, I think, exceed the light of the 
very final! ftar next to it, in a greater proportion than 
that of about fixteen or twenty to one} and Monfieur 
Bouger tells us, in his Traite d’Optique before-men¬ 
tioned, that he finds a difference in the light of objects, 
of one part in fixty-fix fufficiently diftinguilhable. 

It will perhaps be objected, that the rays coming 
from Sirius are too numerous to admit of a fufficieht 
inequality,' arifing from the common effedt of chance, 
lb frequently as would be necelfary to produce this 
effedt, whatever might happen in refpedt to the fmaller 
liars j but till we know what inequality is necelfary to 
produce this effedt, we can only guefs at it either one 
way or the other } there is however another circum- . 
fiance,, that fee.ms to concur in the twinkling of the 
ftars, befides their brightnefs, and this is a change of 
colour.. Now the red and blue rays being very much 
fewer, I apprehend, than thofe of the intermediate 
colours, and therefore muck more liable to inequality 
from the common effedt of chance, may help very 
much to .account for this phenomenon, a fmali excefs 
Voh . LVII. L 1 4 or 
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or defeat in either of thefe making a very fenfible 
difference in the colour. 

• It will now naturally be afked, why the frequency 
of the changes of brightnefs fhould not be often much 
greater, as well as fometimcs lefs, than that above- 
mentioned, and why the interval of the fourth or fifth, 
or fome fuch part, fhould be pitched upon, rather than 
the fortieth or fiftieth part of a fecond, or than a whole 
fecond. See. for, according to the length or fhortnefs of 
the time afifumed, the changes, that will naturally 
occur, from the effedt of chance, will be fmaller or 
greater in proportion to each other. The anfwer to this 
queftion will, I think, tend to render the above folution 
more’probable, as well as to throw a good deal of light 
upon the whole fubjedt The lengths of the times then 
between the changes of brightnefs, if I am not mif- 
taken, depend upon the duration of the perception 
before mentioned, occafioned by the imprelfion of 
the light upon the eye, than which they feem to be 
neither much longer nor fhorter. Whatever inequa¬ 
lities fall within a much fhorter time than the conti¬ 
nuance of this perception, will necefiarily be blended 
together, and have no effedt, but as they compofe a 
part of the whole mafs; but thofe inequalities, which 
fail in fuch a manner as that they may be affigned to 
intervals nearly equal to, or fomething greater than 
the continuance of this perception, will be fo divided 
by the imagination, which will naturally follow* and 
pick them out as they arife. 
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XXVIII. Thermometrkal Obfervatiom at 
Derby, by Mr. John Whitehurft, com¬ 
municated by Charles Morton, M. D. 
Sec. R. S. 

Dear Sir, 

Read May 14.x TT T E experienced a much greater de- 
1767. yV gree of cold at Derby, in the late 
froft, than perhaps was ever obferved in England; 
and the quick tranfitions were no lefs remarkable. 

On Sunday the 18th of laft month, at nine of the 
clock in the evening, my thermometer flood at 20. 
At half an hour after nine, nearly one degrew below o. 
At feiveri the next morning, 30. external air. 

I am, Sir, 

Your mofl obedient fervant. 


Derby, 

Feb. 15, 1767. 
Von. LVII. 


John Whitehurft. 

XXIX. An 


M m 
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XXIX. An Attempt to interpret the Legend 
and Infcription of a very curious Phoenician.' 

; Medal\ never hitherto explained . In a 

■ Letter to the Right Honourable the Earl of 
Morton, Prefident of the Royal Society x , 
from the Rev . John S win ton, B. Dm 
F. R. S. Member of the Academy degli 
Apatifli ^ Florence, and of the Etrufcaa 
Academy of Cortona in Tufcanyv 

My Lord, 

Read May APT. Swinton fome time fince put 

‘ 7 6 7 - into my hands a very curious filver 

coin, taken, as he informed me, out of your Lord- 
fhip’s valuable cabinet. He at the fame time alfo im¬ 
parted to me your Lordihip’s commands, relative to that 
coin. In obedience to which, I now do myfelf the 
honour to fend you the following interpretation of the 
■legend and infcription it exhibits. This, as I cannot 
help believing it true, or at leafl: not very remote 
from truth, may poflibly, I would flatter myfelf, prove 
not altogether unfatisfa&ory or unacceptable to your 
Lordlhip. 

I. 

On one fide (fee Tab. XII.) the medal prefentsto 
our view Jupiter fitting in a chair, with his eagle before 
him, a bunch of grapes in his right hand, and a fort of 
.lance, of ratherftaff, as it fhould feem, in hisleft. Behind 
him the legend nr* Sid, baa*, tarz, otbaal tars, 
formed of Phoenician letters, may be difcerned ; 

4 and 
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and the element B, inverted, is vifible under the 
chair. On the ether fide we difeover a Hon feizing 
upon, or rather tearing, a flag; over and under 
which the two Phoenician words n» TftD, mizze- 
'RAg moth, or Muth, in their proper characters, 
unlefs 1 am greatly miftaken, feem clearly to appear. 
The workmanfhip of all the figures, but particu¬ 
larly of the Hon and the flag, is finiflaed in a high 
manner, and exquifitely fine. 

Several (1) fimilar medals have been publifhed by 
Lord Pembroke, M.Morell, and M.Pellerin. Among! 
thefe we find four in Lord Pembroke’s noble cabinet, 
emitted from the fame mint, and done in the fame 
tafte, with that I am here confidering, three of 
(2) which exhibit a lion tearing a bull. Not one 
of the legends, or inferiptipns, with which they are 
.adorned, has been hitherto explained. A proper 
•and accurate draught of the medal before me has 
-never yet, as I apprehend, been given us, by any 
antiquary, or author whatfoever, and therefore the 
3>iepe itfelf may pafs for an inedtted coin. 

' ■ ’ 41 . 

That the legend of this medal is formed of the 
letters Beth, Ain, Lamed, Lhau, Mejch , and Zatn, 
from which refult the words baal ta-rz, or baal 
tars, will, I flatter myfelf, not be denied by, the 
learned. The firft character ftrongly refembles the 

(:*) Numifm. Antiqu. (Ac. a Thom. Pembr. et Mont. Gomeri 
Com. Colled. P, 2. T. 87. Morel. Specim, Vaherf. Ret Num- 
• mar. Anfiqte. "&c, P. 245. Tab. sscyl. Lipfiae, lta$. Peller. Re- 
cue'll de MedmUti Je^Mpfa et:de ; ?ilhs, -&c. Tom. Trois. PI. 
iCXXll. A Paris, 2763. ■ 

(2) Numifm. Antiqu. & Thom. Pembr. et Mont. Comer. 
Com. ColleSt. ubi fup. ' - ■ , 

Mm a Beth 
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Beth of the (3) Palmyrenes, which had moffc cer¬ 
tainly the fame origin with the Phoenician Beth. 
Nor can it be taken here for any other element. 
Befides, the common Phoenician form, of that letter 
and the character in queftion are (4) promifcuoufly 
ufed on this fpecies of coins. The fecond element is- 
Ain, as appears from other (5) authentic monu¬ 
ments. The third is Lamed , though not fo well 
preferved here as on fome other fitnilar (6) coins. The 
fourth, at firffc light, will be pronounced Thau , by 
every one at all verfed in this branch of literature. 
That the fifth is Refch, we may fairly prefume ; as 
the fimilar letter Daleth appears. (7) open at the 
top, like this, op a .medal of Sidon, publilhed by 
M: Pellenn, and as fucfe a figure of Refch actually 
prefents itfelf to our view on the reveries of two of 
my Tyrian (8) coins. Nor does the correfpondent 
character on another of thefe. Phoenician medals, a 
draught of which has been, given (9) us by M. 
Morell, recede much from the common Phoenician 
form of Rejchy which, on thefe pieces like wife fome- 
times occurs. The fixth is Zain, as has been 
(10) rendered elfewhere fufficiently evident. What 
the inverted B> under the chair, was intended to 
denote, unlefs wemay confider it as the initial letter 


(ql Phtkfi TrartfaSi. Vol. XLVIII.. p. 693, 740. 

<4) Peller. ubi ('up. PI. CXXII. p. 164. „ ■ w ^ 

(e) PhiloJ. Tranf. Vol. LHI. p. 282. & Vol. LIV. Tab., 
xxiv. Pcllcr. Pecueil de Mcdail. di Pi up, std$ Vil. CSV. T oui, 
Trois, p. 164. PI. CXXII. A Paris, 1763, 

(6) Id. ibid. 

{?} Peller. ubi fup. Tom. Sec. PI. LXXXII. N. 21. p. 226. 
m See Tab. XII. M, 2, 3. 

(0) Morel, ubi fup. Peller. Tom, Trois. PI. CXXII. 

(do) Phihf. Ttanfi Vol. XliVIlI,. p. 7 * 5 * ^ ^hill, 
u, 283, 

ofc" 
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©f the firft word baal, it may perhaps be not fo eafy 
to decide. 

From the two Phoenician proper names baal 
tarz, or BAAL TARS, it feems highly probable,, 
that the medal was '(truck at Tarfus, the capital of 
Cilicia, feated in a country abounding with wild 
beafts, (11) particularly lions and (tags, and famous 
for the birth of the great apoftle St. Paul. For 
BAAL tarz, jsr .baal tars, is equivalent to 
Jupit&r TARs^ksis, Jupiter of Tarsus, or 
the lord of Tarsus. So we find this Pagandi- 
vinity denominated (12) on coins ZETC KACIOC, 
Jupiter Casius, ZETC KAITIT£tAlEYC ANTI- 
OXEX 1 N, Jupiter Capitolinus Antiochen- 
SjtJM, ZETC CTPATHrOC AMACTPI ANXiN , JuPI- 
TER JMPERATOR am.astrianorum, &C. And., 
upon (13) a coin of the emperor Hadrian, we read 
AIOC TAPCEX 1 N METPOnOAEXIC, Jovis TaR- 

SENSIUM METROPOLEOS, Or JOVIS TaRSENSIS, OF 

Jupiter of Tarsus, the very appellation given this 
deity'by the" rnedal now in view. Nay^ he is 
tilefe exhibited with his eagle, and fitting In a chair, 
as he appears upon the Phoenician coin lam endea¬ 
vouring to explain. The notion here advanced is 
alfo ftrongly fupported by two pieces of the emperor 
Gordian, published by Dr. Vaillant. One of thefc 
on the reverfe prefents to our view Bacchus, with a 

(11) ASlian. de Animal. Lib. V. c. Ivi. Bochv GljaiJ. Lib, I. 
c. v. p. 376, 377. Francof, ad Moesi. i&Si.r, - 

( i 2), Joan* Vaill. Numif/n. Imp. Auguji. Qcafar.a Pup . Rom. 
Bit. Grace loqumU &e. paff. In like manner the great deity of 
Rerytus went under tjbe;9ppellafibn of baal berith, according 
■ to Bochart. Bach, ubi fup. p. 859. - ' : 1 ■ 

. ■(13) Joan. Vaill. ubi fvip. p. 36. Amileltedarai, 170?- - 

i./.JV bunch 
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bunch of grapes (14) in his right hand, as Jupiter ap¬ 
pears on the medal before me, attended by the ,in- 
fpription TAPCOY iSflBTPOriOAEjaQ,, &C., TMsi 
, metropoleos, &c. and the,other is adorned with the 
fame infcription, and a lion tearing a (15) bull, the 
.very fymbol that occurs on three of Lord l^em- 
broke’s (16) coins, fo perfea)y;hmilar ;t6 drat which 
;is the objedt of my attention here. , 

In farther eyidhon of the point X am contending 
■for, I muft beg.; leave tq remark, that two pieces 
of Tarfus with jfupiter Tarfenfis on the reverie, in 
: the very fame attitude, and, in other refpedts, refem- 
bling the figure of Ahe famedeity on the medal now 
-confidered, have been lately (17} publifhed hyM- 
■Pellerin.: ,■■■:.■ • .1 <>':.1 

From the coin . of Gordianlj[ adorned with 
"Bacchus. on the reyerfe^ holding a- Bunch of gfajpes 
in his , right hand,; we may infer, not only .that Bac- 
•chus was wor lhiped at Tarfus, but like wife that 
wine was made in the diftridt appertaining to that 
.•city. This will eafily and naturally account for the 
;grapes held by Jupiter, or Baal, in his right hand, 
i on the piece lam attempting to illuftj-ate here. 

It mu ft be farther remarked, that fuch metlals as 
this, as well as many others, are dug up in the 
neighbourhood ( 19) of Kepfe, the Seleuda Pieria of 
.•theantierits, which itoadat no very great diftance from 

v(H) J oan * Vaill, ubi fup. p, 157, . 

; {15) Id, Ibid. 

. (xb) Numifm. Jntiqu. a Thom. Pembr. ef Mont* Gomcr* 
hCom. Colle&t p. T. 87. 

(17) Peller. ubi fup. Tom* Sec, PI* LXXIV. p, x? 5 *~* 77 * 
A Paris,. ,/ 

,(18) Joan. -Vail], ubi fup. p. 157. V ” \ r 
{ j9) Poeocke*$ Defcript* ?f Vol. II, p* 186* 

i mount 
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mount Amanus and the borders of Cilicia. This,. 
in conjunction with what has been already offered in 
fupport of my prefent opinion, , will amount to the 
ffrongeft prefumption,,if not. an irrefragable, proof,. 
that the piece in queftion was ffruck at Tarfus. The: 
late Mr.. Arthur Pullinger Ihewed me two fimilar ■ 
coins, found near the place juff L mentioned, which: 
’he purchafed at Aleppo, and., brought with him to > 
•EnglaraJ-'ottC.'irf-lh^Eafti. ‘ ^ 

That the ^ Phoenician name- taRz fKbuId' have.- 
anfwered to the Greek;. TAPS OS,. and the Latin ! 
Tarsus, can be no matter of furprize to any perform 
at all ; verfed in oriental literature. For ’tis too well 
icnownto ftand in need of a proof, that OS is a pure.’ 
Greek .termination, and vs-a Latin one,, fuperadded: 
to the .Phdentciah word.-. And that the Greeks (20) ; 
hot infrequently converted Zain into Sigma* as the - 
Latins did into S, is a moft obvious truth.. Many/, 
inftances offuch converfions, in oriental names- 
“ adopted by -thbfbnations, ; blight, . with. thfi^utmoiilaH- 
~cility, *'1 ‘ .>'h•;*• ?^. ■}'.'< . V ; 

’’ he.' - . : ''. '., 

- With regard to the characters on the reverie, their, 
powers fee.m fufficiently deducible from other monu¬ 
ments hcrfetojjbre explained. The fuff and.fifth will * 

, undottbtedly.be taken . The fecond points 

plainly at 'Zain. The third will be looked > upon. 
either as JD akth, Capb , or Rejcb j thoughj/rif the • 
fcnfc be duly attended to, L think we rnufi pro- - 

(20). Boch. Chan. Lib; I. t. xxviifp. 5^9*.,e. yi. p. 390,. & i 
; alib.,Francof. ad Mcen. ;68i.. T%.Arabs, after the conqueft * 
'of Syria, adopted’the Greek, or Latin, pame; which is evi-. 
•; k deatlyr not fajintient as the Phoenician HA, tar%. or 'rMs. 

4 bounce/ 
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jounce it Refch. The fourth will be allowed to re- 
prefent Ghimel, as that element appears in fome of 
the (zi) Palmyrene infcriptions, and particularly 
that found (22) at Teive. The fxxth, as I appre¬ 
hend, mufl pafs for Thau. Now the words formed 
of thefe letters, ,no TfflD, mizzerag moth, or 
misser ag mvth, may, be rendered ab imflec- 

TENDO (COILIGANDO, . CONNECTENDO, &C.) 

mors, or rather a connections (colliga- 

TIOM.Ejf. IMPEEXV, qON.GRESSV,. &C.) MORS, 

V, FROM'/T HE- CONNECTION '(.SEIZURE, ATTACK, 

' &c.) comes d e aT.h ..• In;Hebrew the,fecond:letter 
of the firft word here \sSiy } m. Chaldee SamecKz .nd in 
Arabic '.Ze. That in.all thefe languages, however, 
the term is nearly the fame, and has nearly the fame 
. fignification annexed to it, we learn (2$) froth fome 
of the beft lexicographers. 

Nor can any thing be more confonant to the na¬ 
ture of the iymbol on the reverfe than the fenfe here 
afiigned the infcription. They may both perhaps 
be fuppofed to have alluded to the Indian manner of 
hunting hags with lions, mentioned by iElian (24), 
which might formerly likewife have prevailed in 
Cilicia j or to the production of thojfe (25) animals, 
which were anciently fo numerous in that country j 
or laftly to fome remarkable event,■; that not impro- 

(21) PhiUfah.TrmfaSt. p, 693, 740.' 

(22) See VoLLVX Tab. L Fig* x* p. 5- 

- (23) VaT. Schind. Johan. Buxtorf. F, Lex. Chalet. Tab#* & 

Rabbin. Leonh. Reckenb. & Jo. Chrift. Clod- Lex. Hcbr. Selefh 
tdpfiae*;'^744*'•, 1 ' '!*' ■, 

* dk. Jmmal, Lib. XVII; c* taViy pv 990. 'Co- 

Ionise Allobrogubi, jt6 t^ 

(25) iEIian. de Animal. Lib. V* c; Ivi. Bocb. Chan. Lib. 
I. c**v» p. 376/377* Francofurti ad Mcenum, i68ju 

3 bably 
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bably happened about the time the medal was 
ftruck. 


IV. 

The laft remark naturally leads me to the age of 
the coin I am endeavouring to explain, to which 
perhaps a pretty near approach may be made. I 
formerly publifhed a fimilar (26) medal, that, unlefs 
1 am greatly deceived, fir ft appeared in fome part 
of the Parthian territories. It prefented to our view 
on one fide Jupiter Tarfenfis, as he is exhibited by 
the piece before me, and two words perfectly agree¬ 
ing with thofe attending him on this piece, being 
formed of the very fame Phoenician characters. On 
the other we perceived a human figure fitting in a 
-chair,with an arrowin both its hands,before which flood 
•a bow, a weapon not feldom occurring on the reverfes 
of the Parthian coins ( 27J. Hence it fhould feem, 

,(26) Thibfipk* Tranfaft* Vol. LI. Tab. xvii. p. 683. 

The Parthiankings fome times wore a fort of long breeches* 
Teaching down to their ancles, fimilar to what is exhibited by the 
'coin here referred to, as we learn from the reverfe of a Parthian medal 
now in my poffefiion* a draught of which may be feen in ( a ) 
Tab. XII. N* r> This will ferve ftill farther to evince the trurh 
of the point here contended for. 

That the coin by me formerly publifhed ought to be ranked 
•among thofe ftruck in the Parthian territories, will be rendered 
ftill more probable by certain human figures that occur amongft 
the ruins of PerfepoHs ; which are {b ) adorned with a fort of 
cap, not a little fimilar to that on the head of the prince 
prefented to our view by this coin. The bow 'and ^ arrow 
likewife on it* (c.) vifible alfo on a very curious Dane* will con-' 
firm what. has been here advanced> in fupport of my prefent 
opinion. ^ -v ■’.* * - 

(a) Pbihf. 'Tranfea. Vol LVIL TaWCHi N. 1. p, \ ? 

. (b J Engel. Ksempfer. Amcenuat* Exotic* &£. p. 311, Lemgovi#, I7I3, ! { . 

(c) Hyde Hift, 'Relig. Voter, Ferjar. &c* p. 113. Oxen, ty 6 o, • '• 

Vox. LVIL ■*.*; N n ; that 
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that thefe pieces Were ttruck at Tarftis, when the 
Parthians (zS) were matters of Cilicia. Now I 
cannot learn from hiftory, that they were ever 
pofleffed of that province before the year of the 
Julian Period 4673, which preceded about 
forty one years the birth of Christ, when (29) it 
was reduced by Labienus ; nor after the following 
year, when they were overthrown, and expelled the 
Roman territories (30), by Ventidius. Perhaps 

(28) Th.it the piece before me is of Parthian original, feems 
Jikewife farther to appear from a complex figure representing a lion 
tearing {a) ahull, the very type on the reverfes of feveral coins, men¬ 
tioned^ the beginning of this paper, and agreeing in alrnoft all r.e- 
fpeds with this, piece, to be met with in the ruins of (a) Perfepo- 
lis; For that pare of thofe ruins, at leaft, are Parthian remains 
of antiquity, I hare (h) formerly obferved. But fhould any one 
confider them as Perfian monuments, and even as prior to the 
reign of Alexander the Great, yet ftill the point I would in fome 
rm afure fupport by them will thereby be rendered probable, if 
not inconteftable. For the Perftans and the Parthians may Be 
looked upon, with fufficient propriety, as one and the fame na¬ 
tion; the fame habits, the fame cuftoms and manners, and the 
fame religion, feeming antiently to have prevailed amongft them. 

Whenever therefore we find a Jion tearing a‘ bull, or a flag, 
on any Greek medals, we may conclude it not improbable, that 
the prince or people to whom they belonged adopted a type of 
Parthian, or Perfian, extraction. 

(c) Gefncr afligns the coin I am confidering a place amongft 
thofe of the Syrian kings, bat knows not what to make of it. He 
only obferves, that Mo re 11 takes it to be a Parthian medal, and 
that others entertain a different opinion ; not attempting, in any 
part of his book, to oblige the learned world with an explication 
of it. ‘ 

(29} Dio, Lib. xlviii. L. Fler.Lib. IV. c. ix, Plutarch, in Anton, 
Appian. Alexandrin. in Syriac. & Part hie. Side Belt, Civil, Lib. v. 

(go) Dio, ubi fup. Appian. in Partbic. Li y.Epit. Lib. cxxvii. 
L. J'lor, Lib. IV. c. ix. Plutarch, in Anton. 

(a) Eng. Kaempf. Aaccmtat. Exotic, p. 339. Lcmgovlsr, Jyi2> 

(b) Pbiltf. ‘Trcr.faB. Vol. XL!X, P.i, p. 598. 59a, 600, 

(<) Ocfn. Tab. Reg, Syr, VC, H. t. Tiguri, 1738, 

therefore 
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therefore we may be permitted to fuppoie our medal 
to have been emitted from the mint at Tarfus in one 
of thofe years. If this fhould be admitted by the 
learned, and I can fee nothing unreafonable in fuch a 
fuppofition, we may naturally enough account both 
for the fymbol and the infcription. For the Par- 
thians at this time had the Romans in fuch contempt, 
by reafon of their former victories over them, that a 
body of their forces advancing to the relief (31) 
of Labienus, then incamped on Mount Taurus, at 
no very great diftance from them, engaged a Roman 
army, before their junction with that general. Be¬ 
ing therefore overthrown in this battle by Ventidius, 
(32) who commanded the Romans, and moft of 
them cut in pieces, they received the reward ju% 
due to their temerity and prefumption. This cer¬ 
tainly gives us reafon to believe, that the fymboland 
infcription I am now upon pointed at the vidtories 
gained by the Parthians over the Romans, about the 
time above mentioned j and that they were intended 
to perpetuate the memory of thofe victories, to the 
remoteft periods of time. 

In farther fupport of what has been here ad¬ 
vanced, it may not be improper to obferve, that a 
fimilar (33) medal publifhed by M. Pellerin feems 
to me to be undoubtedly Parthian. On one fide we 
difcover Hercules, with a club in his right hand, and. 
a lion’s fkin in his left, as he appears on a coin of 
Tarfus (34), together with a bow, a fymbol not 
> , ' , ■ - > , ,, • ., 

(31) Dio, ubi fup, , , 

/2a) Idem ibid. 

(33) Peller, ubi fup. Tom. Troif. PI. CXXII. 11. 

7(34) Joan. Vaill. ubi fup. p. 157. ■ • 

N n 2 feldom 
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feldom vifible on the Parthian coins. The re verier 
agrees with that of the piece I am con fide ring, in 
every particular but the infcription; from which,, 
tho’ Phoenician, that of the medal before me is in- 
tirely different. That on M. Pellerin’s piece, howe¬ 
ver, is formed of fix letters; the three firft of 
which are apparently Mem, Lamed, Caph , which 
conftitute the word “pO, melec, king. The 
fourth greatly refembles the Chaldee Vau, and not a 
little one of the forms of the fame element (3 5) ufed 
by the Palmyrenes. The fifth muff be taken, as X 
apprehend* for Refch, being very like the figure of 
that letter on the medal engaging my attention here,- 
The\fixth rhay pafs fbr a form of Daleth, that has- 
fuffered from the injuries of time. Admit this, and 
J fee not the lead impropriety in fuch a conceffion, 
and the word may be read or on ; which, ftripped of 
the Greek termination,, is not only a Parthian proper 
name, but the very name of the prince who fat upon* 
the throne when (36) the Parthians were pofiefled 
of Cilicia, and their forces overthrown by Ventidi,us.. 
Had it not been for the fuppreffion of the latter Vm,., 
this word would have been intirely the fame with 
voRojD', or oroD', exhibited by three Palmyrene 
{37) inferiptions, and written TOPOAHX, vorodes, 
or 0R0DES* in the correfpondent Greek ones. And 
with regard to the fuppreffion of Vau, this was by- 

(35) Philofaph, Tranfafa. Vol. XLVIII. p. 693. & Tab. XXX, 
Num* 3 * 

(36} Apptati* Alexandra. & Dio, uhi fup. 

(32) PhihJophi Tranfxtf* Vol* XLVIII* p. 694* 695* 

' no 
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ao means uncommon amongft the Phcenicians, as I 
have elfewhere (38) inconteftably proved. 

If the interpretation of this lhort infcription now 
laid down fhould meet with the approbation of the 
learned, it would bring no fmall acceflion of ftrength 
to the notion here advanced. It would alfo evince, 
in conjunction with what has been offered, beyond 
the poffibility of a doubt, that infcriptions of very 
different kinds have been handed down to us by this 
fpeciesof coins. 

That medals fhould have been emitted from the 
mint at Tarfus with Phoenician letters upon them, 
to thofe verfed in this branch of literature can be 
no matter of furprize. It has been proved, that 
fuch pieces as that now in view were (39) ftruck 
by the Phoenicians, fome of whom were undoubtedly 
fettled at Tarfus, and confequently ought to be 
deemed Phoenician,, not Punic, coins. 

As the medal itfelf, according to the gentleman who’ 
purchafed it in the Baft, fee ms to have been found ei ther 
in the neighbourhood of Hems, formerly denominated 
Ernefa (40), or fbmewhere near Efbele, or Gibele,, 
the Byblus (41) of the antients, and confequently at 
no very great diftance from the borders of Cilicia 
my explication of it may poflibly, I would flatter 
myfelf, prove hot altogether unfatisfaCtory to the 
learned. - , 

To what has been here advanced fome may per¬ 
haps objeCt, that we can difeover little of, the Par- 

$ 38) Phikfoph, Tr$nfa&. Vol. LIV. p. 419. 

(39) Pellet obi fup, Tom. TroiC p, *63* 

(40) Poe. 

(41) Id. ibid# \ - 

tmm 
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thian tafte or genius in the coins I have been en¬ 
deavouring to throw fome light upon. They may 
tell us that fuch pieces feem much more to refera¬ 
ble the medals of Syria and Phoenicia than the Par¬ 
thian coins. To which I would only beg leave to 
reply, that I confider them rather as pieces ftruck 
at Tarfus by a Greek or Phoenician artift, in fome 
part of the fmall fpace of time that the Parthians 
were mafters of Cilicia, than as proper Parthian 
coins. This appears to me, I own, extremely pro¬ 
bable j but that it was an abfolute fad, I mult not 
N take upon me to affirm. 

■<s Thus have I endeavoured to render it probable, 
-from a furprizing concurrence of circumftances, 
and a wonderful coincidence of fadts, that your 
Lordfhip’s Phoenician coin was ftruck at Tarfus, 
the capital of Cilicia, when the Parthians were 
mafters of that country, about forty 'years before 
the birth of Christ. Whether or no the credi¬ 
bility of fuch a notion has been here fully evinced, 
your Lordfhip, whofe profound erudition, as well 
as Angular humanity, is fo well known to the 
whole learned world, with your ufual candour and 
impartiality, will decide. Be this, however, as it 
will, I ftiall offer no other apology for any miftakes 
or omiffions that may be difeovered in this paper, than 
that I have been obliged to tread unbeaten paths 
through the whole courfe of jtj an explication of the 
medal in queftion having,as I apprehend, been hitherto 
unatterapted by any confiderable writer. I might have 
expatiated more largely upon the prefent fubjedt, but 
am afraid your Lordfhip will think me already too 
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prolix. I {hall therefore at this time only beg leave 
to add, that by honouring me with your future com¬ 
mands, to which the greateft and moft ready atten¬ 
tion {hall ever be paid, you will confer the higheft 
obligation upon. 

My Lord, 

your Lordfhip’s very faithful, 

and moft obedient humble Servant, 

Chrift-Church, Oxon. John SwintOH* 

April 25, 1707. J 


Erratum, in Pbilofopb. TranfaB.Vo 1. LIV, Page * *39- 
note 3. 1. 2. for W? wod IftPj or Scbin i Tzadc, 
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XXX. Remarks on the very different Accounts 
that have been given of the Fecundity of 
Fifhes , with frefh Obfervations on that 
SubjeB: By Mr. Thomas Harmer ; com¬ 
municated by Samuel Clark, Ffy\ F. R> 

■Read May 28, H E afcertaining the fecundity 

1767. q £ £ evera [ fpecies of fifh, as far 

at leaffc as we are able to do it, is one point ne- 
•ceffary to the making our natural hiftories perfect; 
and at the fame time opens a view wonderfully af¬ 
fecting to the imagination. 

The carp, in which Petit is faid to have found 
342,144 eggs j and the cod, in one of which of 
middling fize Lewenhoek, it feems, affirmed 
there were 9’,384,000, have been mentioned 
as very furprizing inftances of this fecun¬ 
dity j and by their being feleded by writers, 
who appear to have been well verfed in this part of 
learning, they fhould feem to be the moft memora¬ 
ble we have of this kind. 

The accounts, however, that have been given of 
4he fruitfulnefs of thefe two fpecies of fifli differ 
from each other very confiderably. For Brad¬ 
ley, the Botanic Profeffor at Cambridge fome 
years ago, tells us in his philofophical account 
of the works of nature, a book profeffedly writ¬ 
ten on a very celebrated, though unexecuted 
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plan*, that the increafe in Tome fifh is furprizing, 
and to thofe that are not ufed to difquifitions of this 
kind muft appear incredible 5 he however finks the 
number of eggs in thefe two fpecies extremely, when 
he tells us the roe of a cod-fifh mull contain about a 
million of eggs, and that a carp does not fpawn lefs 
than 2o;ooo, to which he adds, and perhaps a 
tench.half as many*. This is making the cod almoft 
ten times leis.prolific than the other account, and the 
carp above feventeen times lefs. Some other writers, 
who appear alfo to have been defirous to imprefs the 
mind with the wonders of natural hiftory, have made 
their eftimate ftill lower. One of them, I remem- • 
ber in particular, in one of our monthly publications, 
from whence numbers muft take their ideas, who 
have- no opportunity of reading more authentic ac- 
counts eifewhere,, tells - us, that carp and perch have 
nine or ten thoufand eggs, and that cod-fiih, and 
hcrjring,.are not lefs prolific} and-this he calls wonder¬ 
ful, ; The increafe of cod?fifb;is indeed, even accords 
ijag td‘;*hrs}'very-^-eat,. haf^moft-sar; thoufand' ( times- 
lefs than;Lewenhoek i& faid to have found it. >; .? . 

Their accounts being fo very different, I 
thought I fhould not improperly employ fome, 
leifure hours, if I inquired into this matter afrefti, 
and. faw what, the fecundity of thefe fpecies of fifti 
really was} as well as of fuch other forts as might fail 
in my way } and efpecially as 1 had found thatia finall 
pickerel, whofe Ipawn I had takena pretty exadf 
acoau.h^.qf, from mere curiolty, fome- -tim^-'/beforei.. 
•. contained «».!<? wer than 25,800}eggs ; : a fifh which 
*’ ,vV '[j '*v 1 *' V-’ ■ - 

* Propofed by Mr, Addifon in one of the Spectators#. „ v 4: 

' LVIL Q 0 '»*n* 
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none of thefe authors had mentioned, and of which 
notwithstanding a Small one had produced a larger 
number of eggs than Bradley himfelf had afligned to 
’die carp, which has been always looked upon as 
remarkable for its prolific quality, not to mention the 
unknown writer, who makes its fecundity much 

lefs. "• ' r 

The make of my eyes, which are much lefs proper 
for diftinguifhing objects at a diftance, than the feeing 
fmall things that are near; and my living in a mari¬ 
time country, and though not near the Sea, yet in a 
fituation which: I thought very: proper for. the pro- 
, xuring fuch fifh as 1 wanted, were- adddtiqn^;.m#?!ps 
to the Search : though as to the laft particular, I have 
: fince found niyfeif greatly .difappointed. 

ijfewill pot be imagined, that, in order to afcertain 
the real number of eggs in each fifh which le*a»- 
mined, I told them all over one by dne jT^^hutd 
have been, if not abfolutely impradticable, atleaftin- 
confident with other engagements, and much more 
fatiguing, than was necefiary. My way was tp 
weigh the whole Spawn very exactly j then to take a 
piece weighing twenty, thirty, orSorty, or more grains, 
p ,;yyas,;moft " convenient, and after weighing that 
parcelwithwe, and giving the turn of the Scales 
|0 the. Weights, not tp the eggs., to tell them over 
very^carefnlly s,and. ^en.hy. dividing the number of 
eggs by. tfee^gtaina*,.’td' find how many, eggs there 
. were in, each' grain,.; or .-nearly frly&y nearly^, ‘for 
there muft, according to this method, have been 
r^h^ more; but I chafe to efHmate them after this 
msthh^ithat there might be no danger of reprefent- 
ing tha^Kfeeandity of thefe animals greater than the 

./• ; >/ ' ’ *■. truth 
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truth. I frequently boiled the portions of fpawn tftafc 
I told, and after macerating them fome hours in 
water., gently preffed them with a penknife, whofe 
point I afterwards made uf? of to number them 
diftindly, by feparating them from each other to 
greater diftances, after they were rendered by that 
gentle fqueezing fitter for telling over. 

.In feveral fi£h I found their eggs of very different 
fizesw ' Im filch cates my nile was, to tell' all I * 
could difiinguifh by my naked eye, and thofe only * 
though I have often found, by the help of an eye-glafs* 
that, by thus limiting myfelf, I paffed over great 
multitudes of eggs that might juftly have been- 
counted*. I generally told them on a fine earthen, 

*1: For, though they were very -different in fize, they were all* 
I preftfme, |0 be depofked in the proper, places forhatchihg that 
feafon, though it may be not on the fame day, fince after fiflis 
are fbrotten,. as it is called, we find no eggs at all in them. I 
think I do-not by any means take upon me to affirm, that all fiflt 
depofite their eggs after this manner, *» «.by degrees, and at times • 

fibould{think k is plain,, dp~ TJbis is tre cafe of flickleback in. 
particular, in which, when they have been extremely diftended 
with fpawn, 1 have found feveral eggs very large, but feveral hun¬ 
dreds very final!, and many of them too-ftnall to be counted diftin£i- 
ly by an unaffifted eye, which fmaller ones could never, I appre¬ 
hend, stow to the fize the larger ones had grown to before thelarger 
ones were excluded.. I have feen fome of thefe eggs fo large,, 
that 24 or 25 would weigh a grain ; about which fize, I believe, 
they are excluded, fince fome of that bulk came away front .one 
of thofe. creatures after it was taken out of the water, and. were 
found in the paper in which it was wrapped up: ;butj^B#tialJy upon,- 
opening t^ife.fifh-they.are.notguite^fo.laige ? .-itlfoygb.very iargn ra» 
eompariftn(t'iif' i namy -S' . thefe fmalleft ofi 

Sihes, which weighed very'Htdwonbre than 14'gr. fpawn and all* 
about 036 eggs, fome ; of which almoft eluded my eyc, beMe& 

■ ’;,{>/ O 0 2. Vfiflcl*, 
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veflbl, which was extremely black, by which means 
I could much better difeern them, than I otherwile 
Chobrd have been able to do. The weights I have 
reckoned by are Avoirdupois weights $ but there being 
no weights of that fort lmall enough to anlwer all 
ptirpofes, I was obliged to make ufe of grains along 
with them, of which I reckon 4374 make an ounce 
Avoirdupois. After this manner 1 made the obser¬ 
vations of which I am going to give an account, with 
all the nicety and care ] was capable of. 

1 begin with the herring, which makes a diftin- 
guifhed figure in thefe two counties of Norfolk and 
dutfplki and a confiderable part of our commerce, 
when failed and fmoked. One of the: above-men* > 
tioned authors jfuppofed, they may have 9 or 10,000 
eggs : * of feyeral I examined, X found none which 
had fo few as 20,000 9 and in one I found 36,960. 
The intermediate numbers which appeared to me on 

numbers of others that I could not tell at all, 1 hofe that I told 
were of all fees; and though there were but 56 very large eggs,, 
yet the creature was extremely diflended. Now it does not ap* 
pear pofiible that all the 936 eggs Should grow to the bulk of. the 
largeft of their companions without deftroyirig the fifb, ftnee the 
growing of 56 toiuch a fee as to weigh about if grain diflend * 
edit in fuch a manner as! have hardly fetn in any other fpecies 
of fifh* In-fomc very large fiicklebacks, which weighed 45 or 
50 grains, I have found between 2 and 300 of theje large eggs, 
along with great numbers of fmaller ones, lb that the number of 
large eggs feems to bear fome proportion to the fize of the fifh, 
by which means a greater number of eggs, anfwerablc to their 
fee, may be depolited in the fame time in which the fnuller frill 
of this fpecies difeharge their lei's numerous fpawn. I will only 
farther obferve here, that if this be the cafe as to the other fifh, 
the number of their eggs may, on this account, appear very 
different to different^obfervers.j 

examination. 
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examination, may be met with in a table that I fhall 
place at the end of this paper, which will give the 
particulars relating to this fort of fifb, and feveral 
others, in the fhorteft manner, but with fufficient 
diftin&nefs. 

-The next that came under my infpe&ion was the 
fmelt. Thefe, it is well known, are a very frnall fort 
of fifh, and are frequently ufed for garnifh to thofe 
that are larger. In one of thefe, which did not weigh 
quite two ounces, Ifound 3 8,272"eggs; and in none . 
fo few as 20,000; excepting one, which was ex¬ 
tremely frnall, not weighing above 2894. grains, in 
which very frnall fifh I found 14,411. This was 
amazing. 

X was much more furprized, when, after this, I 
learnt what was ,the fecundity of mackarel. This no 
author that I met with gave an account of, 
though it is a fifh fo extremely common. In one 
large filh of this kind, weighing fomewhat better 
than . *4lb, I found 454,961 eggs 5 in a fecond, of 
jameh the; fame Weight,-430^46f.c’dnd'ip a third, 
■which weighed but about 1 jfr zdz. Ifound 546,68 ju 
1 was artoniflied upon this, that Bradley fliouid 
call the fuppofed fecundity of carp, which lie makes 
to be but about 20,000, fo'furprizingj or that even 
• Petit’s obfervation, which made it appear, that in, 
forte fiffi of that fpecies the eggs amount to 
342$ 144, fhould caufe the carp to be feledted aS the 
moft extraordinary fifh for increafe, after the cod, 
!wfe*h it/ Spears to be fo’ much greater is rtackarel 
{W^hich-h at the ' feme 'time focommbna fifh), as: to 
be not mubh,fibort ol ? tfie proportion of 5 to 3, in 
the laft I examined. ' ■ • " 

. ' • y 1 fhall 
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I lliall leave it to the table at the dole, to give an 
account of the prolific quality of feme other filh, 
whole eggs I have counted, and lhall pafs on to what 
I have, found, in the carp, which fpecies Petit ex¬ 
amined. -As to. this filh, though I cannot fay I have 
found the eggs, in thofe that have come under my 
notice, fo numerous as he did j yet, as I have found 
the number much larger than Bradley mentions, fo 
I make no doubt but that Petit really found them 
amount to 342,144; and I would add, that I dare fay 
they may be found to be much more numerous^ Hill 
in large fifh of this kind, fince in one that Iexarnined, 
weighing but i 64 oz. I found 1 o 1 3 aoQ 5', and in abor 
ther, which weired no more than % V I 
203,1051, and earp grow to a much larger fi^se than 
die Hggeff of ; thefe, but I cohid not procure any of 
thofe large carp that were full of Ipawn. , 

If I failed in verifying Petit's number of eggs in 
a carp, I found thofe of a tench to exceed it, more 
than once, which Bradley reckons . not to produce 
more than half the number a carp does, or x 0,000. 
For I Found in one tench, which weighed z 4 d!» 
383,252 eggs atleaft}, and in another weighed- 

'. ; perch! which one' of- thgfe apthhr^'l twn- 

tioned puta uponaparwithcarp,! could get none, of 
any fize." The largeih which weighed but 8 oz, 9 dp,, 
contained 28,323 eggs-; and a/ecand of,5 9$* to dir., 
had in it 20,582^- ..They' much' 

hds prolific, in proportion to their bulk, than, tench, 
fincetfee largeft of thefe had but about 28,323, eggs, 
and l fqund a tench of nearly that fize ? weighing but 
1021 X4|dfi produced 8-3,104. . . 

- ' ' Bradley- 
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Bradley Teems to have been as careful not to be 
gtiilty of exaggeration with refpecSt to the cod-fith, 
as in the other cafes. He eftimates them at a million, 
while Lewenhoek affirmed that he found above 
nine millions of eggs, in one of middling fize. The 
fpawn of one of that fize which I examined, that is 
to fey, one of, 18 or 20I& weight, I found to contain 
between three- and four millions, if my friend’s 
. weights were accurate, for I made the examination at 
a diftance from home), and by a fubfeqUent obser¬ 
vation at home, I have reafon to think there was this 
number in- it, though I was prevented purfuing my 
' fecond examination fo far as I would have done, by 


fome particular occurrences. According to this, 
there is nothing incrediblein:Lewenhoeck’s account j 
his fifh, I fuppofe, being remarkably 'diftendedwith 
•ipayviifahti ;fdr that reafen perhaps thought^: that 
itiqUifitive arid curious perion, a fubjedt that ought 
not to pafs;unexamined.;^ '■ \. 1 '• 

■ } . ; ihave-hitherto' ^meht'ioned'jnO'.dat'.-hih,, nor do I 


cotxid not be extraordinary ft Was; therefore' extremely 
furpri2ed to find in the firft flounder I examined 


and~which did not weigh quite three ounces/13 3^407; 
eggsi; h a ftcpnd,. which . weighed lithe more . .than 
3$ ormctes/ '22f,x6$ i ■; and _ much - more. ftiij 
difcovefediih a large one.thaf woghed; 
itid 'W hi ch ; w£s"of that fott, th|t 

dbfervbci fo be great, hhth’othhrg "Irke*'thaf hrlflclf'f 


found 
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found in flounders, finding in one, which did not fall 
much, fhort of a pound, rather more than 100,000 } 
and in another, that weighed about five ounces, 
.38,772* 

To make this difquifition ftill more extenfive, 
I examined two or three kinds of flheU-filh. 1 found 
in alobfter of 14*4. oz. when in the fliell, and of 10*:, 
when diverted of it, 7,227; and in another that 
weighed 24. lb, and out of the Ihell fomewhat better 
than 14 lb, I told 21,699 e gg s - 

I took alfo the pains to tell all the eggs of, fome 
fhrimps,ohe by ops, and found in one which weighed 
174. grtuns only, ,3 057 5 in another of 31 gr. 4090 j 
and in a third, of 39 gr. 6807. ’j.-f*.-. 

1 -.. 4T^. cohfid«:»Bg;th<5 fmallnefe''bf the: creature, is 
more remarkable than the fruitfulnefs of the lobfter ; 
but neither is. the one or the, other to be compared, 
in this refpea, to the crab, for in a large,one; weigh¬ 
ing near 14 tb, but not quite, I found that the fpawn 
weighed 687 gr. but the eggs were fo minute, and at 
the fame time adhered fo clofe together, that I could 
not number them diftin&ly j however, the weight of 
the whole, and the minutenefs of the. eggs, fliow that 
they muft have been very numerous$ and I believe 
from a rough eftiniate I made, that they exceeded;.a 
million, 

The table,,, at the clofe, gives, all thefe ac¬ 
counts, with the addition of"federal, more' psurticjulars, 
in a very fhort compafs. The firil colurbin contains 
the names of the filh which I examined} the iecbnd 
theifweight i the third the 'weight of their fpawti; 
the fbur tbtheir fecundity ; and, as Ifuppofed fbme 
perfons might be defirous to know hoW large a 
.. ' ,yV ’ -portion 
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portion of fpawn I weighed in each cafe, I have fet 
down the number of grains in each fuch portion, 
in a fifth ; . the number of eggs found in a grain, by. 
this method is feen in a fixth, by which we may 
give fome guefs at the different fizes the eggs of each 
fpecies are of, when they are excluded' j and' I have 
made the time of examining each fifh refpedlively a 
feventh j which poflibly may be of fome ufe. to thofe 
who may have an inclination to repeat any of thefe 
obfervations, as from thence may be learnt fomething 
concerning the moft advantageous time of examining 
thefe creatures, which certainly ought to be as nearly 
as we can, when the eggs are come to their full fize,, 
and. before any of them are depofited* However, after 
all, if my notion is juft, that fome fpecies depofit a 
part of their eggs come to their full growth, before 
others laid the fame year are big enough to be told 
with diftindtnefs, the accounts of the fecundity of 
fuch fifh muff be extremely defective; and this I 
apprehend, amongft thofe l have examined,, is the 
cafe of mackarel, carp, teifch, and fopae others 5 k 
herring,&c.. there does riot appear fpch a difference in 
the fize of different eggs. 

From this table it appears, that the fize of the eggs 
is nearly the fame in great and fmall fifties of the 
fame fpecies, at the fame time of the year j that the 
quantity of fpawn is, ufually, nearly proportionate to, 
the fize of the animal, from whence- we may give a 
tolerable guefs at the greateft fecundity of each 
fpecies, if we know to what weight they have 
been ffjund to grow while in a brcedirig ftate } 'we 
may Kke^ife ferile their produce at a medium,,, 
upon learning what is the mean fize of each fpecjes. 
Vol. LVUL P p when 
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when in the forementioned ftate, but we fee, however* 
that this is not univerfal, nor confequently perfedtly 
exadt, fome fifh being much more prolific than others 
of the fame fize, and fpecies. 

To conclude, the great fecundity of fifh is not the 
only thing that affedts the imagination, when we are 
examining matters of this fort: the extreme difpro- 
portion between their fize when they firft appear in 
the water after hatching, and that of their full-grown 
ftate, as well as the little proportion that is to be 
obferved between the bulk of fifh of different fpecies 
arid that of their eggs, are ’things that are very 
amazing to perfons of a curious turn. The egg of a 
ftnelt, which at.its full growth weighs but two or 
three ounces, appeared, in thofelexamined, to b b 
larger than thofe of a cod-fifh, which weighed 
eighteen or twenty pounds, and might have grown to 
double that bulk; and that of a ftickleback, which is 
the fmalleft of all known fifh, was found to be 
above fix times bigger than the largeft I ever obferved 
in a fmelt. What becomes of fuch amazing numbers 
of young fifh, and why feme are made fa extremely 
prolific, the flounder and crab in particular among, the 
fmaller forts, would doubtlefs be highly entertaining 
fubjedts, if duly ilfuftrated j but thefe are enquiries I 
have no oppbttunity of making. 
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The TABLE. 


I. 

1 

2 * . t 

3 * 

, 4 * . 

^ 5 - . L 

6. 

Names of the fifh. . 

rheir weight 

height 0' l 

^ecunditj' 

The portion, 

S J°. of eggs 




he fpawi ; 


)f fp,weighed 

0 a grain 



oz. dr. 

grains. 


grains* 


Carp 

N°. 1' 

16 12 

1265 

101.200 

46 

80 

n°., 2 : 

ts * 


203.109, 

■ 55 .. 

79 



— 

12.540 

$.686*760 

29 

294 

Flounder 

N°. 1 

2 14 

lS2| 

133407 

23 

731 


N“. a 

3 8§ 

152 

225.568 


1484 


N°. 3 

6 12 

59 ® 

351.026 

261 

5 8 7 

617 


' N°. 4 

24 4 

2.200 

1.357.400 

24 i 

Herring 

N°. 1 

4 3 

367. 

’ 32-% 

4 L 

89 

N°. 2 

5 

23$ 

; 21,285 

48I 

90 


N°. 3 

n°. 4 

3 1$ 

S 10 

259 

480 

23,569 

36.960 

S$ 

53 

9 i 

77: 


N?.;s 

: 4 M 

3 ^ 

: 29.646 

57 

■ 5 * . 

81 


- N \5 

4 8 

420f • 

27 . 7 S 3 . 

66 


N°. 7 

■ 5 1 

49 $ 

; 32.863 

4 $ 

" 67 

Lobfter. 

N°. 1 

14 8 


7227 

--- 

' 14 


N°. 2 

36 0 

1671 

21.699 

129 

. •—• 

Maekaret 

N°.1 

20 — 

1027 

454.961 

33 

L 443 


N°. 2 

20 — 

949 

430.846 

24 f 

; 454 


N °.'3 

! 18 - 

1223! 

■546,681 

3 $ . 

447 

Perch. 

N°. j 

8 9 

7 6 5 l 

,28.323 

h 

■ • 37 - 


N'.a 

! S 10 

• 5 0Z 

20.582 

'If'; 1 " 1 '' 

41 

Pickerel 

N°. 1 

i 56 4 

yiooi 

-49304 

} :n 

9 | 


N # .s 


3 H® 

80.388 

■ 7$ 

: ' 24I 


N°. j 

3 48 io|. 

3 l8 4 

33*432- 

.43 ; 


Prawn* 

N°.; 

1 (X27 gr.) 

2, ( 94 i S r -) 


■ 3,806 

—- ' 

^ .243 


NV: 


3-479 

.4 Y ' r ‘" n •' 

SB? 


N 5 . 

3t:(ioo|gf.) 

; . . . , 



l 247 


Time of exam* 


May 2C 
April 4 

Dec* 23, 

Feb* 21 
Dec, x8 
March 14 


Oft. 8,176 j 
29 

Oft..2,ij64 


Nov. 3, 

oa. ia 

April 4 
■ Aug.. IE 

June 20,176# 
29 

18,1761 
‘April 5: 

i ■ 0 

April ■ *$. 
Nov„ ,25; 
Match 19. - 

May 12 

a*. 

a*. . . 

Roach 
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Ire 

Names of the fifb. 

2 . 

Their weight 

, 3 - 

Weight of 
the fpawr, 

4. 

Fecundity 

'* . 
The portion 

of fp.weighed 

t 6* 
lN°,ofcggh 
to a grain 

7 \ 

Time of exam* 




oz . 

dr. 

grains. 


i gr?in?. 


April 4 

Roach (or what'' 

,n°. 

I 

a 

— 

H 4 

9.604 

68 

5 

1 took to be of, 

In 0 . 

2: 

6 

8- 

671 

43.615 

' May 4 1764 

that fpecies) ■ 

In 6 . 

3 

3 

8 

3461 

29.799 

42! 

8b . 

d°. 

N°. 

4 

2 

% 

153 

9.486 

42! 

02 

5 

21765 


N°. 

5 

10 

6| 

36 r 

81.586 

39 

226 


N°. 

6 

9 

ro| 

+17 

ri3.«4! 

42 

273 

6 


N°. 

7 

3 

8 

2I SI 

45*475 

20 

213 

24 

Shrimp (with ^ 

N°. 



3 

3-°57 


1000 

May 3 

JO 

light coloured j 

. N°. 

2 i 

(39 

e -) 

7 

6.807, 


M2 

U * 

(pawn,) J 

N\ 

3 




4.601 


' 

a , 

Ditto (with \ 

N°. 

i 

y 

«r.) 

» ‘ ' $ 

4.090 


818 

d*. 

JCJ 

dark colour) J 

N°. 

2 

(22 gr.) 

* 

2,849 


712 ■ 

a . 

Smelt 

N°. 

I 

2 

— 

1491 ■ 

38.278 | 


256 

Feb. 21 

N°. 

2 

(28oigr.) 

5 ° 

14.411 

28,8 

Mar. 21,1764 


N°. 

3 

; 1 

14 

> 57 * 

29.925 

40} 

190 

27.1765 


N°, 

4 

I 


> 45 * 

30.991 

20 

213 

28 


N°. 

N°. 

5 

6 

1 

I 

7 

S 

>49 

136 

24.287 

23.800 

$0 

20 

163 . 
>75 

d°, 

d°. 

Seal 

N°. 

X 

r 4 

8 

542 f 

100,362 

20 

i8e 

June 13 

N°. 

2 

S 

— 

1794 

38.772 

20 j 

ax6 

28 

Tench 

, N°. 

J 

,40 



383.252*; 

■ *-*-*-» ' 


May 28,1^64. 


N 8 . 

■2 

28 

8 

- 533 * i 

280,087’; 

, i s , 

•525 : 

$i* 1 6 S 


N 6 . 

3 

; 8 

14I 

, 224 j 

83.104 

. 20 1 


10 * 


N 6 . 

4 

9 

8 

iHl j 

108.963 

20 

p 3 1 

d°. 


N°. 

5 

. ia 

; S 

.■266 1 

i. 3 8 - 34 & 

y.ai- 

*,»! 1 

; ! »?8 

ISO 

d tt . 

\ 

»' 

N°. 

N°. 

6 

7 

n 

*4 

91 

Mr 

350.482 

138.56b; 

*3 

’ -20 •••:■ 

■ i.0 4 • i: 

June n 
d°« 

» T*A . f « 


e * N*. i. of 4b# &nb'hcertainly had a muchlarger number of eggs ; but being extremely Attended 
with fpawn, ant u»ft?|8y ; Jet fall before it was brought to me, the enveloping (kin in which the 
- e'>g|;werecpntfe4#fee,^hkh made it difficult to determine fome eircumflanccs relating 
to& fifcV it how|^ji#'^'kut«'£er of eggs'I have fct down, at the loteft way of reckoning,, 
and 'i'hdievb many thoiifands tn6*b«/ • . . 

I have taken', no notice of feveral fri^ions in the number of eggs contained in a gram in many 
cafes, chcmfB% |p M.rather below tbanko exceed the truth, m all the fifti I have given an account 
of in ; i aiis tabk 4 ,l : ft«‘ been fcrupuloufly exa& lh all particulars, excepting what are contained in 
'the fecund colstfrtftk gives the weight of the fifh 1 exwpined, in which' the utmoft nicety was 
not neceffaty t mftiefewriiight weigh a littlemore or a little lets; but all were nearly of the 
weight jet down, and much the greateft part-exadtly fo. , 

XXXIt 
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XXXI. An Account of an Hydro-enterocele^ 
appearing like an Hydro-farcocele> and 
ending in the Death of the Patient , in 
which the Intefiine had paffed from the 
Hernial Sac , into that of the Hydrocele by 
which the Strangulation wasformed. Com¬ 
municated by Mr. Le Cat, F. R. S. 
in a Fetter to Charles Morton, 
Sec. R. S. Tranjlated by J. O. Jufta- 
mond, Surgeon. 

Road May »8,TN the year 1751, I prefented to the 
176?. R 0 y a i Society an obfervation of a rup¬ 
ture, which had two hernial facs $ at prefent, I have 
the honour to fend them the hiftoiy of another kind 
of rupture with a double fac, much more fallacious 
and dangerous than the former, fince I found myfelf 
deceived by it, after the experience of forty years. 

James Philip Chiquet, aged 65 years, of the Parifh 
of St, Vivien at Rouen, was admitted into our hofpi* 
tal on the 24th of January 1767. 

The account, which he gave of himfelf, Was, 
that he had been accuftomcd to a rupture, which he 
had not been able to reduce for a fortnight paft, and, 
that fincc eight days he had been feifced with a vo¬ 
miting, attd' was incapable tjf taking any nourilh- 

ment. 
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mcnt. Upon examination, the tumor was foft, cf- 
pecnlly at the upper pait towards the ring, which 
feemed to be fo fice and difengaged, that the finger 
with the integuments might be pufhed under it; 
the iarge coid, winch came down to it, was flat, foft, 
and appeared to be compofed entirely oi the sper¬ 
matic veffels enlarged. 

The extremity of the fwelling, which was of the 
fize of a large orange, was evidently a very tranfpa- 
rent hydrocele j at the bafis of which fome hard 
points were to be felt, which I thought to be 
febijrous tjmnors. I concluded, therefore, that his 
complaint w as an old hernia, fucceeded by a far- 
cocefe and an hydrocele, and that the intefline was 
at that time returned. I imagined that the vomitings, 
which were not frequent, might be caufed by fome 
other diforder, perhaps by the progrefs which the 
farcopele might have made in the cavity of the ab¬ 
domen ; and I alfo thought that the weak atid almoft 
dying ftate he appeared to be in, was a prog noflic of 
the fataT manner in which tliofe cafes ufually termi¬ 
nate •, for his flrength was fo far exhaufted, that he 
expired in,the following night. _ 

I was very 4 e ft rous examining the cafe, having 
been always induced to fufpedt, from the vomitings, 
and the flatnefs, foftnefs, and fize of what pafled. 
through the ring* that there was a decent of the 
iatcftirie* * $ > 

See Tab. XIII. Upo«& opening the^Qfopteon hernial 
&C S a large portion of intefline, ft, /. e.f. g. pre- 
feqted^jPffi -which was very flaccid and almoft empty j 
fe»t what me mow, was, to find that thecon- 

* f v.oluted 
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toluted extremity, h. i. k. of this inteftine, had inlinu- 
ated itfelf into the fae, /. m. n. o. of the hydrocele, 
which was formed by the vaginal coat of the tefticle, 
P. and, that only this portion of inteftine, h. i. k. 
was ftrangulated, hard, and changed in colour. 
The rednefs was to flight, that this ftfahgulation 
could fcarcely have been the immediate caufe of his 
death; but I rather imagined that-ah uniterfal decay, 
and wafte of ftrength, for a long time paft,had con¬ 
tributed to haften this event. 

If the patient had lived, my defign was, firft, to 
have drawn off the water of the hydrocele by an 
opening made large enough to have examined into 
the contents of the tumor, which were but indif- 
tin&ly felt, on account of the furrounding water. 

According to the difcovery I fhould have made by 
this opening, 1 fhould then have purfued my ope¬ 
ration, whether I had met with a farcocele or a rup¬ 
ture. In order to put .thefe intentions into execution,. 

I had previously ordered the hair to be fhavedoft 
the tumor, and, on account of his great weaknefs, 
forbad bleeding, which had been ordered at firft. 
This operation would probably"have Saved his life, 
if he had come into the hofpital a few days Sooner, 
•and his ftrength had been Sufficient to carry him 
through it. 

Explanation of Plate XIII. . 

A. The integuments of the abdomen failed, B, 
The external oblique mu fete. D. The ring. E. 
The Pubis! F. The Penis. G. The right thigh. 
i|fThe mefentery. L. Part of the dartos. 

6 v.b.h 
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a. b, b. Part of the hernial fac. 

c. d.e.f,g . Portion of inteftine contained in this 


b. i. k. The convoluted extremity of this inteftine 


contained in the fac of the hydrocele: 

l.m.n.o.. The fac of the hydrocele compofed of 
the vaginal coat of the tefticle. 

P, The tefticle*. 


xxm 


•> 
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XXXU. Novorum quormdam in re eleSlrica 
experimentorum Specimen , - quod Regies 
Londinenji Socktati mittebat die 26 Aprilis 
1766, Joannes Baptifta Beccaria, ex 
Scholis Pm, R. S. Soc. communicated by 
M. Maty, Sec, R, S. 


Experimentum primum; 

Read June4,' |~ 7 ^Xperimentum captum Pekini a PP. 
I76? ‘ ggj Soc. JESU, & anno 1755*, miffuma- 
cademi® Petropolitan®, a analyfi perfequi ftudens, 
laminam vitream lasvem A charta jnaurata rite 
indutam faciebam eledricam, immilfo in ipfam 
igne a catena? cum exutarn imam ipfius faciem 
admovebam faciei fuperiori laminas fimilis B utrin- 
que nudee, nec ullatenus eledricas, qu® facie fua 
ima circello imminebat chartaceo fefquipollicari h . 
II. Porro, nifi a facie fuperiore vitri A ignem re- 
dundantem haurirem aliquomodo, circellus 
non commovebatur; ubi attingebam ejus faciei 
indufium, circellus emicabat ex abaco, ofcillaba- 

4 Vide Nov. commentar. Acad. Scien. Imp. Petrop. tom. viik 
pag. 276., 

* Lamina A pendebat uncias 6. o&ayas unci® partes 7 } la¬ 
mina B pendebat uncias 6. o&avas unci® partes 4. denarium j ; 
utriafque lamin tb latitude erat pollicum 6. linearutn 10 ; lon- 
gitudo pollicum 8. linearum 11 ; latitudo indufiorum pollicum 4 ; 
•iongitudo pollicum 5. 

Vol. LVII. CLq turj 
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tur; imo eredus circuibat quad faliens fub ea 
lamina j quales aptiilimas politiones, & motus 
facit dbi in traducentibus corporibus trajiciens 
eledricus ignis. Ii motus, dum divellebam la¬ 
mina m A, abrumpebantur ; ea iterum admota, 
revivifcebant motus eorum omnium refidui, quos 
facere debuiffet attredatio indufii lamina; A, nid 
fuidet- ipfa dimota; attredatio alia fimilem, fed 
debiliorem motuum, feriem excitabat, atque ita 
concidebat vis explodendi, Sc quatiendi in la¬ 
mina A. 

III. Quum primo disjungerem laminam A a lamina 
B, jam percipiebam, infolita vi aliqua coharere 
mutuo ambas; eamque eohsefionem experiebar 
majorem, prout tardius disjungebam laminam A, 
poft plures fcilicet attredationes. Si, cum primo 
laminam A impolueram lamina: B, induebam 
extiraam hujus faciem, attredando fimul indufia 
jundorum vitrorum, quatiebarvalida repente 
exiftebatab eaexplolione vitrorum cohasfio, eadem- 
que validior pro explodone vehementiore. 

IV. Quum laminas ante explodonem jam aliquo- 
modo cohaerentes disjungerem, lamina-A. utraque< 
facie apparebat eledrica, exceftu, Sc lamina B 
utraque facie apparebat eledrica defedu 5 quum la¬ 
minas eafdem disjungerem poft cxplpfionetn, elcc- 
tricitates apparebant contrail* j fcilicet lamina A 
apparebat utrinque eledrica defedu, lamina B 
utrinque exceffu. ^uam mutationem pr'mamncmino- 
exexplofione eleffiricitatum cfallationem. 

V. Si poft exploftonem alternating disjungebam, & 
conjungebam laminas prope circellum chartaceum 
(I.), circellus in quuque disjundione adhasrebat 

laminae 
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lamina B, in quaque conjundione difcedebat, 
idque vel quingenties ; quod ell experimentum 
Pekinenfe, quodque innuit alias, qua Jiunt ex 
clisjun&ione et conjunSlione vitrorum, eleSlricitatum 
ofcillationes. 

VI. Has fcintillis facile imitabar: vitrum A elec- 
tricum a catena (I.) exutum ima facie imponebam 
' nuda: faciei vitri B; indutam faciem extimam 
hujus vitri, & indufium vitri A una attredabam j. 
quatiebar: explofionem confummabam iterata 
attredatione, aut aliter ; turn vitra junda juxtala- 
tus unurn meo apprimebam ftomacho fummis ipfa 
prehendens juxta latus oppofitum manus utriufque 
digitis, quo disjungere alternation ipfa polfem, at- 
que iterunn conjungere. Porro manus habebam ita 
dilpofitas, ut auricular! digito rnanus lasvas indufium 
latninas B poiTem attingere, & pollice manus dex- 
terse polfem firailiter attingere indufium lamin® A. 
Hasc tunc obfervabam. ■ 

VII. i. Si ante, & poll disjundionem vitrorum in- 
dufia eorum ambo attredarem, fcintillas perci- 
piebam utrinque; fed alacrlores, quae exiflebant a 
disjundione: at iftse erant ferme unicse. Quae 
autern conjundionem fequebantur, erant multi- 
plices, ut viderentur multiplicitate fua illarum vim 
exsequare; atque fi eadem lege pergebam vel odin- 
genties, uti fum femel expertus, vitra divellere, 
atque conjungere, fcintillse nondum oranino 
perib.mt. 2. Si disjundis vitris, neutrum attre- 
dabam, poll eotundem conjundionem fcintillas. 
nullas percipiebatn, percipere poteram in feque-nte. 
■disjundione j finiiliter fi cbnjiiridis vitris, neutrum 
• ■asttredarem,' poll disjundionem fcintillas non 1 per- 

Q^q 2 cipiebam, 
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cipiebam, percipiebam poft fequentem conjun&ip- 
nem- 3. Si port disjundionem attredarem vitrq- 
rura unum dumtaxat, aut nullae, aut omnino exi- 
guffi poft conjundionem fcintillae percipiebantur y 
limiliter, fi poft conjunaionem attingebam unicum 
vitrum, fcintillas poft disjundionem aut fentieban- 
tur null*, aut vix fentiebanturaliquas. 

VIII. Re ita fcintillis expenfa, penicillo, & ftellula: 
earum fcintillarum direaionem perfequebar: fa¬ 
cies fuperipr vitri A, quod unum evaferat eledri- 
cum a catena, hifce in divulfionibus poft explofi- 
onem penicillum, facies extima vitri B ftellulam 
efformabat in objeais apicibus; & exploratore: 
immiffo inter vitra divulfa (filo nempe ferreo 
abeunte in ramos duos) fades intima vitri A pe¬ 
nicillum, intima vitri B ftellulam efformabat y, 
fcilicet vitrum A a divulfione poft explofionem erat 
utrinque eledricum defe&u, vitrum B, utrinque 
excefiu.: 

IX. Contra in conjundione facies extima vitri A. 
eftbrmabat ftellulam, facies extima vitri B in. ex¬ 
hibits apicibus penicillum faciebat; quas du* res 
(.VIII. IX.) veram demonftrant, continuatamque' 
eledrieitatum ex disjundione, & conjundione. 
ofcillationem. 

X. Ipfo conjundionis, & disjundionis momento fa¬ 
cies intern* quid facerent, nequivi cernere j fed 
ex hac experimentomm ferie potent quifque ar~ 
guere. 

XL Atque base quidem altera ex vitrorum conjunc- 
tione, 6c disjundione ofcillatio jucunda eft admo- 
dum; fed & aliam prreterea licet cum ipfa com- 
ponere,. quae efficitur ex inverfione vitri rprsspel- 
£ lentis.3 
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lentisj in hoc enim experimento vitrum illudi 
quod principio fadtum eft eledlricum a catena, 
quum facie contraria tangit vitrum aliud, contra- 
rias & in ipfo fe, & in vitro focio eledtricitates 
facit, turn qua: funt ex disjundtione, turn quas 
conjundtionem fequuntur; feu planius: fi inter 
haec experimenta invertitur vitrum A, ut facies, 
quas erat extima, denudata evadat intima, & fa¬ 
cies, quae erat intima, fiat extima, & induatur, 
nova aliqua poft aliquod tempus ex apta attredia- 
tione oppofitarum facierum infurgit vitrorum cp- 
Jhaefioj & vitrum A, quod a disjundtione appare— 
bat utrinque eledtricum defedtu, nunc apparet 
utrinque eledtricum exceflu; vitrum B, quod a 
disjundtione apparebat u-trinque eledtricum exceflu,. 
nunc apparet utrinque eledtricum defedtu; & in 
conjundtione vitrum A, quod apparebat eledtricum 
exceflu, nunc apparet eledtricum defedtu j vitrum 
B, quod in conjundtione apparebat eledtricum 
defedtu, nunc apparet eledtricum exceflu- Atque 
tanta eft praepollentis vitri A vis, ut, five interea 
vitrum B non invertatur, five ipfum etiam inver- 
tatur, defcriptaeledtricitatum mutatio femper con- 
tingat, nulla unquam contingat, fi folum vitrum 
B invertatur. Prseterea fi v truin A reftituatur 
luo loco, ut facies ipfius,,. quae principio fuerat 
intima,.-& ab invevfione evaferat extima, iterura- 
denudetur, 6e fiat intima, iterum redeunt eaedem, 
quas principio fuerant eledtricitates, iterum mu- 
tundae ab alia inverfipne vitri A, iterum reftituendas 
ab ejus vitri ^rgftitutione in. pofitionem primam. 
Atque ita/deinceps. . ■ .. V 

XI. Porro 
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XII. Potto vitrorum inverfiones contrarias eledlrici- 
tates confequentes ex vitrorum conjundtione, et 
disjundtione, debilitant Ionge magis, quam dcbili- 
tent fol® disjundtiones, conjuncHonelque nulla 
interpofita vitrorum inverfione •, potui tamen ccelo 
mediocriter ficco quinquies 6c decies memoratas 
eledtricitatum ex inverfione vitri A mutationes 
obfervare, & interponere pratcrea inverfiones 
plures vitri B, quo viderem, bis eledlricitates non 
mutari. 

XIII. Qua? tamen obfervationum progreffiones ut 
afiequi poflimus, primum, ut itmuebam, tempe- 
ftas Tacit, turn vero mutationibus eledtricitatum 
. peryidendis opportuna ■vitrorum jundfcorum poft 
inverfionem mora, & attredtatio eft plane neceffa- 
ria; mora autem fufficiet brevior, prout vitrorum 
•jundtorum facies extimss corporibus attredlabuntur 
ad ignem eledtricum hauriendum, immittendum- 
que aptioribus. Ego quandoque,' cum citius vitra 
■ disjungerem, aut eledtricitates nondum mutatas in 
contrarias, aut contrarias nondum fatis invaluifie, 
videbam, & faciebam, ut invalefcerent, vitra iterum 
jungendo faciebus iifdem, apteque attredtando. 

XIV. Ad reliqua quod attinet experimenti adjundta 
ea funt pleraque omnino obvia. Unum memo* 
rabo, quod & ipfum, quatnquam fe prodat fatis 
aperte, meretur tamen recenferi ideo, quod 
fingularem aliquam habeat fignificandi Vim. Ita- 
que cum primo ab. opportuna poft explofionem 
; mora vitra disjunguntur, turn fcintill® exiftunt in¬ 
ter angulos indufiorum, & digitos, quibus nudos 
vitrorum angulos prehendo, omnino vivid® ; in- 
tereaque fcintillarum crepitus exauditur undique 

plurimus. 
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plurimus, atque, fi res agatur in tenebris, lux' 
plurima circa raargines indufiorum, & plurima 
emicat intra intimas vitrorum facies: tanta neinpe 
eft vis, qua a disjundtione turbatur sequilibrium, 
quod jam ferme obtinuerat ante disjundtionem. 
Neque hcec phenomena in ea prima disjundtione 
finiuntur, fed, quamquam ufque & ufque debi- 
liora, apparere tamen pergunt in disjundtioriibus 
aiiis, & fi caetera iint paria, alacriora obveniunt, 
prout rapidiore motu diftrahuntur vitra, & prout a 
debita mora, & attredlatione invaluerunt magis 
novas pro nova disjundtione eledtricitates. Sive au- 
tem experirer faciebus vitrorum indutis, five nu- 
datis faciebus vitra conjungerem, atque disjunge- 
rera, phaenomena Temper exiftebant homologa. 

ExPERIMENTUM - SECUNDUM". 

XV. Haec experimenti Pekinenfis analyfis deducebat 
me ad experknentum Simmerianum explorandum 
& promovendum. Utebar iifdem duobus vitris 
A. & B, quse jundta faciebus nudis induebam- 
faciebus duabus aiiis extimis, fie aptabam catena, 
ut fierent eledtrica c . Intereaque jucundum erat 
mihi oculis cernere invalefcentem in ipfis eledtri- 
eitatem j etenim circa indufia zonse coloratas 
Newtonianas corrformabantur, quas commode 
cernebam in diftantia pedum quatuor, & diftin- 
guebam numero fex. Eae parallel* erant- omnes* 
uifer - fe, & erant pariter ferme.' parallel* indufio- 
rum lirnitibua, Eerme, inquam, nam circa indu- 

.1 V'" l ?*'‘ Z*. "'ll'!*'h ‘ \\ ' 

* Vitra fern per adhifui protfc terfa & ftcca at igne. • 
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iiorum angulos, quos, ne eledricitatem perderent, 
rotundaveram, c® zou® arcuabantur in fcmirir- 
culos ab indufiis extrorfum prominentes magis, 
quam zon® parallel® lateribus j quamquam h® 
etiam finuabantur introrfum ubi indufiorum latera 
vitris non adh®rebant, Sed de his alias plura, 
nec, ut arbitror, inutilia; funt enim hx zon® 
veftigium confpicuum eledrtckatis fe effundentis 
circa limites redrilineos, arcuatos, acutos, &c. 

XVI. Vitra quum cernebam omnino eledrica, dimo- 

vebatn, a catena, attredabam in extimis indufiis, 
fiebat explofio, quatiebat, neque interea: ab ex- 
plofione mutari amti^v^6am ( .cqlqratas zonas 
indicia cQhaBfibnis.v- .. ' ■ /;'• ' ■'" - 

XVII. .Re enim vera obniti debebam valide admo- 
dum, ut vitra memorata disjungerem; quam 
primum vero banc disj undionem me affequi fen~ 

, tiebarn, evanefcebant zon® colorat®; intereaque 
fcintill®, crepitus, lux, & phenomena exiftebant 
omnia, qu® memoravi (XIV), imo iis alacriora. 

XVIJI. Pprro li vitra disjungerem anteaquam attrco- 
trando extima indufia explofionem ciercm, vitrum 
fuperius apparebat utrinque eledricum excelFu, 
inferius utrinque dcfedu: Si deinde explofionem 
conficerem,; a disjundione, qu® poftea fie bat, 
mutat® apparebant eie&ricitates j vitrum fuperiua 
erat utrinque eledricumdefedu, inferius exceffu. 

XIX. Si vitra poll explofionem disjungere, & con- 
jungere pergebam, quemadmodum in fuperiore ex¬ 
periment, e®dem, qu® in illo, _ imo vividiores 
confequebantur eiedricitatum ofcillationes, quas 
fimiiiter penicillo expendebam, & ftellula. 

■ XX. Neque 
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'XX. Neque hie deerat vitrum praspollens, quod 
aliam componeret ex fua inverfione cum ea oicil- 
latione eledtricitatum ofcillationem. H<ec una erat, 
ipfaque aptiffima differentia: Vitrum praspollens 
in fuperiore experimento iilud erat, quod unum 
fiebat eledtricum a catena. At in hoc experimen¬ 
to, in quo ambo jundtim fiebant eledtrica, praspol- 
lebat vitrum tenuius d , five ipfum catenam tange- 
ret, dual fiebant eledtrica a catena, five effet in- 
ferius, & communicaret cum folo. 

XXI. Praspollens vero vitrum hoc luam vim primo 
demonflrabat in explofione, quse tentaretur in 
duobus vitris feorfim : fciiicet fi poft explofionem 
junitorum vitrorum intimis faciebus disjundtorum 
aptabam indufia, vitrum praspollens me quatiebat 
mediocriter, aliud non item. 

XXII. Itaque fi, quemadmodum in fuperiore expe¬ 
rimento, ita hie poft explofionem invertebatur vi¬ 
trum psepollens, eledtricitates a disjundtione, et 
conjundtione exiftentes mutabantur fimiliter in 
contrarias, reftituendas reftituto vitro priepollente, 
iterum mutandas eo iterum inverfo, neque mutanda 
inverfione vitri alterius fola. 

XXIII. Atque hanc hujus fuse vis tenacitatem per- 
gebam adhuc aliter experiri in vitro praepollente. 
Duo vitra jundtim eledtrica a catena flatim divelle- 
barii, qua prim a in disjundtione fcintillae^ lux, 

- . crepitus, phenomena obtingebant omnia iis .fi- 

* Piura in his experimentis adhlbui vitrorum paria, & temper 
turn turn,in. experimentis-, rya* fequuntur, iilud pfse- 

pollebat, quod erat tenuius• yiinnc hi par vitrorum incim, quo- 
rum alterum* quod prbspbllet^ craffius videwur, fed videtur etiam 
denfitate minore. „ 

; Vol. LVIL R r -miha, 
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milia, quae memoravi.(XIV) 4 turn induebam irr- 
timas eorum facies, vitrum praspollens attredabam, 
nuatiebar; confummata expiofione ipitim ap- 
tiiiime attredabam (XIII), port minutum tempo- 
ris aptabam vitro focio, quod, interea pependerat 
in aere fummo angulo fufpenfum; junda attrec- 
tabam, vix exiftebat explofio; disjunda eledrici¬ 
tates- monftrabant iis contrarias, quas folent often- 
dereante explofionem. Atque turn a-disjundione, 
& conjundione confuetae port explofionem eledri- 
citates ofcillabantur; iftseque invertebantur inverfo 
vitro praepollente. 

XXIV. Vitra eadem jundim eledrica tentabam, ut 
exploderentr junda, deinde fgun&a, iterum 
junda, iterum fejunda $ poflea attredabam du- 
dum feorfim fingula (XIII) ad minutum tempo- 
ris, iterum junda eadem, qua principio fuerant, 
pofitione, poft debitam moram, 6c attredationem, 
eledricitates demonftrabant fingula contrarias elec- 
fricitatibus -ante explofionem; & turn etiam ab 
inverfione vitri praepoilentis eae eledricitates abibant 
in contrarias.. 

ExPERIMENTUM' tertjum. 

XXV, . Duo vitra A 6c B fingula rite induta fingulis 
catenae, ramis objiciebam, ut ficrent feorfim elec- 
trica j. atque, ut aequilibratas eledricitates ferva- 
rent, quales nempe eodem tempore a catena ea¬ 
dem immitti potuerant, ea cautione a catena ipfa 
dimovebam, ut neuter ejus ramus cum folo com¬ 
mit nicaret.nifi poll femota vitra atnbo. 

\ . XVI... Mox. 
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XVI. Mox denudatis duabus imis vitrorum faeiebus, 
(quod dum fiebat, fcintillulae exiftebant fingiila; 
ex fingulis imis vitrorum faeiebus) aptabam vitrum 
alterum alteri, ut faeiebus denudatis fe mutuo 
contingerent; atque turn nec ex attrediacione ex- 
timorum indufiorum ulla exiftebat exploiio, nec 
ullam percipiebam cobaefionem in disjun&ione: 
fejtandla, atque iterum induta quatiebant valide 
admodum, fed tenuius validius j iterum jundta 
faeiebus iifdem denudatis dudum attredlabam, cd- 
baefio obtinebat aliqua; disjungebam, & tenuius, 
quod praspollebat in fuperiore experimento, in hoc 
item erat praepollens; ipfum ab hac disjundtiene 
eledtricum defedtu apparebat -utrinque, & vi¬ 
trum focium apparebat utrinque eledtricum 
exceflu, inverfo vitro tenuiore, eledlricitates a con- 
jundtione, & disjundtione ibant in contrarias, in¬ 
verfo focio crafiiore manebant eaedem. 

XXVII. Poft haec capiebam experimentum idem, 
fed denudabam vitrorum facies fuperiores* his 
jundta vitra, nec quatiebant, nec cohaelionem 
monftrabant fatis manifeftam ; fejundta quatiebant 
ambo, fed tenuius validius ; iterum jundta dudum 
attredfcabam, atque turn a divulfione vitrum te¬ 
nuius erat utrinque eledtricum exceffu, craflius 
utrinque defedtu j inverfo tenuiore, eledtricitates 
rautabantur in contrarias * inverfo alio manebant 
eaedem. 

XXVIII. Porro in primo experimento vitrum, quod 
contrarias eledtricicatesacceperat in faeiebus oppo- 
fitis, quodque adeo habebat vim. explodendi, ip- 
.fum erat praepollens; in experimento altera,: quod 
fejundtum ab alio, aut folum explodebat, aut ex- 
“ mlodebat alio validius, ipfum erat praepollens. Idem 

R r 2 conftat 
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conftat in tertio hoc cxperimcnto; quod nempe 
vitrum explodit alio validius, ipfum, quarn habet 
in interiore fua facie eledricitatem, eandem de- 
terminat in facie fua exteriors, & contrarias deter- 
minat in faciebus ambabus vitri focii (XXVI, 
XXVII.) 

XXIX. Pergebam experiri vitris iifdem fimiliter 
eledricis a catena, . fed unius fnperiorem, alterius 
inferiorem faciem denudabam ; hoc illi impone- 
bam, continuo cohoefioobtinebat aliqua; attreda- 
tis extimis indufiis, quatiebar, atque ab hac explo- 
fione cohasfio invalefcebat} divellebam, &c attrec- ■ 
tabam feorfim fingula vitra, vitrum tenuius qua- 
tiebat me mediocriter, aliud non item : junda fa¬ 
ciebus iifdem contrariis cohserebant aliquomodo.* 
Quare cum in cxperimento hoc tertio aptantur al¬ 
tera alteri contrari® vitrorum facies, fimilia iis ob- 
veniunt, quee in experirnento lecundo, ubi duo vi¬ 
tra fiunt jundim eledrica... 

XXX. Caeterum quales in fecundo, tales in hoc ex¬ 
periment contingunt pod: explofionem eledricita- 
tum ofcillationes, praefertim cum experior, ,ut, in 
num. XXIX. turn quae pendent a fola vitrorum 
conjundione, & disjundione, tum quae cum its 
fel'e. componunt, & efficiuntur ab inveriione vitri 
pr®pollentis» 

XXXI. Vitri autem prsepollentis (XXIX) yim aliter 
etiam experiebar. Poneaquam jam femel fejunda 
adegeram ad explofionem, iterum jungebam, turn, 
iterum disjungebam,. atque vitrum tenuius ite- • 
rum indutum explodebat aliquomodo; quod de-. 
nuo, & tertio ad hue experiens aliquam adhuc peiv 

. cjpiebatn commotionem : vitrum autem cram us,. 

7 quum. 
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quum in ipfo fimiliter experiri pergerem, nulio me- 
unquam commovebat modo. 

Experimentum- QUARTUMv , 

XXXII. Hadtenus de vitris duobus j pauca nunc ad- 
dam de uno. . Vitrum rite indutum, &, elec- 
tricum a catena fummo prehendens angulo fufi- 
pendo, turn diverfa con fedtor, quse exiftunt phse- 
nomena, indufia attredtando, divellendo, divellendo 
digitis, aut divellendo ftaminibus fericis j eaque 
omnia experior turn ante, turn poft explofionem,. 
Ttaque, fi alternation attredlo indufia vitri eledtrici, 
alternatim ignem haurio a facie redundante,immitto 
in. carentem 5c. copia ignis quaque attredlatione 
haufti, aut immiffi refpondet: firm mas capacitatis 
e indufiorum* et magnitudini eledtrieitatum abfo- 
luitarum refiduarum; eaque lege ignis hauritur,. 6c. 
immittitur alternis bis attredtationibus, ut conticef- 
cat eledlridtas omniVin facie attrediata, revi- 
vifcat in facie oppofita. 

XXXIII. Si indufia oppofita attredfo fimul ambo,. 
explofio fit > intereaque indufia. vitro adhaerent va- 

« Ceu fi indufium faciei unius vitri communicet cum uno ho- 
mine fejun&o a folt , aut cum duobus, aut cum .tribus fimiliter 
lejun&iSj aut fi communicet etiaro indufium faciei alterius cum. 
uno, duobus, tribus, &r. bominibus, aut corporibus alirs 
rentibus : copia ignis, quae alterna quaque attreciatione inimitti- 
tur in-faciem.carentem, aut. hauritur a redundance,, proportione 
refpondet fiimmae capacitatis &. indufiorum .chartacsbriiro, & 
hominum,. autxorporumf: alionim, qu® cufii ; una* aut ambabus- 
faciebus communicants atque prout major eft fumma earum.c^- 
pftcitatuirt, minore attredtationum numero exhauriuntur ahfolutse . 
oppofitarum facierura ele&ricitates* . ' • vr-V- 

- JtdlUSr 
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• lidius j & cl urn pergo attrcdare, explofio, & *d- 
haefio confummantur. 

XXXIV. Pergo nunc indufia divellere ftaminibus 
fericis, ut, fi quam ipfa a divulfione ..habent elc- 
dlricitatem, retineant; atque ante explofionem 
facies quaeque -vitri ea -cautione denudata eledtri- 
citatem o.ftendit fibi cotitingentenvindufium quod- 
que eledlricitatem pariter refpondentern demon- 
.ftrat, & fuse capacitati proportionalem *•, dico autem 
contingentes eledtricitates, quai datse faciei ante 
explofionem coAveniuntex theoriaFrankliniana. 

XXXV* Si poft explofionem ftaminibus fericis indufia 
dwellq, . facies vitri ambaa eledtricitatem naonftrant, 
icontingentem faciei ultimo denudatae, indufia de- 
monftrant contrarias j ipfafque iterum fuse capaci¬ 
tati proportionales. 

XXXVI. Nunc indufia digitis divello j quae res non 
facit folum, ut fentiri non poffint eledtricifates in- 
dufiorum, fed aliquam praiterea infert mutationem 
iis eledlricitatibus, quae apparent in faciebus nudis, 
cum perftamina ferica indufia divello. Itaque ante 
explofionem cum digitis divello indufium unum, 
ambae facies *eledfticitatem oftendunt earadem, ct 
contrariam illi, quae contingeret faciei ultimo de- 
nudatae. 

XXXVfL Sed poft explofionem cum digitis indufia 
divello, turn utraque fades eledlricitatem demon- 
ftrat eamdem, fed contingentem faciei ultimo de* 
nudatae; atque hifce in divulfionibus indufiorum, 
quae aut digitis fiant, aut ftaminibus fericis, ofcil- 

•* Loquorhic de capacitatibus, quas habent indufia chartacea 

ibla j etenim unice circa ea# capacitates expertus futn. 
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lationes eledtricitatum aliquae facile obfervari pofi- 
funt. Unam hie ego attingam, quag accidit in hac 
ultima experimenti hujus parte. Vitri, quod ade- 
gi jam ad explofionem, latus unum apprimo fto- 
macho meo, lasva prehendens latus oppofitum, turn 
dextera divello indufium. inferius, continuo pollice 
laevae admoto indufio fuperiori, exiftit fcintillula ; 
dlvulfum indufium inferius iterum admoveo, 
fuperiufe fcintillam exhibet aliam, fed prims con- 
trariam; iterum illud divello, iterum hoc fcintil- 
lat, uti vice primaj illud rurfus admoveo* rurfus 
hoc fcintiUat, uti vice altera, 6cc. fcilicet, fi alters 
natim divello, 6c admoveo indufium faciei defedtu 
eledtricae, in divulfione indufium fuperius accipit 
ignem, effundit in admotione ; fi divello indufium 
faciei, quae ante explofionem erat exceffu eledtrica, 
indufium aliud inter divellendutn effundit ignem, 
accipit inter admovendum. Oil® omnia penicillo, 
6c ftellula,. aut motibus eledfricis confirmavh 
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' XXXIII. Specimen Hlfioriae Natural}$ Vi <y/~ 
genfis . AuBore J. R. For Her, 

Read fane 18, /t NTEQUAM de quolibet genere 
1767. corporum naturalium circa Volgam 

flanien agere poffim, necefiarium duxi quaedatn 
circa loca & fitum locorum praemonere. 

Regio cujus faiftoriam naturaiem fum deferipturus, 
-eft inter gradum 52 8c 48 latitudinis borealis, eftque fita 
ex utraque ripa fluminis Volgae j id fiumen adSarato- 
viarn circiter milliaris Anglici latitudinem habetat 
tempore vernd, dum nives per univerfam Rufliam 
vdiffolvuntur, aqua ingens incrementum capit, 8c non 
rarofeptem novemve pedes Anglicanos furgit, & turn 
temporis'in ripa orientali per duorum triumve An- 
glicorum milliarium fpatium diffunditur, et ufque ad 
altiorem ibi infurgentem planitiem ingentis deferti 
late vagatur, prataque 6c filvas ibi foecundat. A menfe 
autera Maio ufque in Novembrem vel initia De- 
cembris, quo fqilicet tempore gelu conftringitur, 
■fiumen fenfim decrefcit, Oranis ripa_ occidentalis 
Volgae per plufquam 260 milliaria Anglica eft mon- 
tofa°; montes affurgunt in littore a 30 ad 60 orgyas 
Rufficas, quarum quaelibet eft 7 pedum Anglico- 
rum; inde duorum triumve milliarium Anglicorum, 
fpatio a flumine., alia feries montium, paene ejufdem 
altitudinis procurrit, eodem tenore quo fiumen: & 
in horum montium dorfo frequens eft filva pluri- 
.mum ex pulcherrimis conftans quercetis ab ipfo iugo 

horum 
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horum montium ingens planities, protenditur, aril 
ufque fiumen Khoper (Choper) quod in Tanaim 
Influitnifi qua, hinc inde, rivis quibufdam dividi- 
tur. Omnis fuperficies harum regionum teda eft 
ad duorum triumve pedum altitudinem, terra ad- 
modum nigra, pingui & ad miraculum ufque fer¬ 
tile fub ea nil nifi marga & lapides margacei 
cretaceive *ep«rinirtur y ad ipfuaa uf^ue flumen 
Vftl pt gfin^'ctidefe rijtft © 6 d 4 e#td!is innumeris* 
intSSlla m aenvfcilibus, ’per rivttfi & fbntes, 
quorum pauci funt perennes, ex pfopinquis de- 
fluunt montibus. Inomni hac region© gramina & 
variac plantae piimo vere ad duos trefve pedes ra- 
pidiffime crefcunt. ^ Ingravefcente aeftu fenfim 
ficcmtnt herbae in vaftis campis, & dein ab incolis, 
qui a&Hlitlift * reperiuntur, pfimo vere IgnT 
eotaifcfaAntui:, maxitho regionis detrimentoj quia 
humiditas ex folo expellitur, 6c terrae ciufta ve- 
luti tatfiDacest indaciturj ut taceam falia, quae hinc 
in bac ip& «mra«dt|0(»]me fbpef&fc, nimte funt, & 
hjcme certe ftigtf* nibifam 

procreant ficcitatern * praeterea & trotae filvafe flam- 
mis vento agitatis non raro intenduntur & pereunt 
raaximo damn© regionis hujus adeo frigidae. 

Ripa orientals Volgae planegiovum orbem no¬ 
bis fiftit Ab ipfh flumine per duo triave milliaria 
Angliea littora cinfita funt pratis amoenirihaMS, 
6c fdvis, fruticetifque varii generis r itiftttftieri 
livuli ex Volga derivati, palud^s & lado&’haecce 
pra^itimrfeean Pein 'fijjferr ad 30 

pedum* *IWS?e#idendi, ex 

quorum funiU&O & ! planities immetria 

ad Yaiki ufque ripas protenditur ad J30 fel i$o 
Vo 1,. LVIL S s milliaiuv 
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milliaria Anglic*. Solum in pratis ex argilta* 
arena, marga, 6c putrefadlis vegetabilibas con- 
ftat.' Planitics fuperior nil nifi mera argilla eft, & 
maxime tritici miliique ferax. In medio barum . 
regionum eft planities areniscooperata & ericetis, 
in qua ft vix ad pedis unius alteriuftc altitudinem 
arenam eruere volueris, ingentem. vim habebis 
aquae dulcis: praeterea innumeris in locis funt 
lacus aquae . falfae, riyulique amarulentam falfam- 
_quehabentes aquam j imo & plures illic funt lacus 
qui Gratis „fali$-^uriatici'^cifoiter^^ollicum mf- 
. fitudine }■ funt -ledta, ad plufquam • 1 decem duode- ‘ 
■cimvd;'.^edum altitudinem ?^6c^ !hicf 

tamen ubique aquafu pra terraril fluit, fed faepius : 
pet Arenas dc margacea itrata tranfit^& poft al£- 
quot demum milliariumintervallum, denuo fluere 
•incipiti* ",. v ; . •' -'.0 

Coelum his locis plerumque fudum & ferenum 
eft. Hyeme intenfiffimum frigus, multaeque 
decidunt nives, circa menfis Novembris finem & 
per IJecembreni i; at fine Martii vel initio Aprilis 

1 ' quelukuria,nt,' &s brsvi tempore, ad cubiii aklfudi- - 
mem -fucdd^unt, ■ .^|inde. vwio tenofe adr ufque 
ad lummpm dp pp«ne intclerabilim aeftum in- 
• calefcit,adeo nt gradum ib^ thermometrifabced?' 
heitiani i celeberrimu*. I^er<£i8^t.Aftr*chtnr*^fer“ 

. ■ vaverit: ego cirdter.fb^^^ 

fitw^^aio* Junio, .fa Julio11765 in ;4berimometro 
de LilmWf^mradum p7 obfervavi, qui circlter cum 
93 ^tbfiOT^msifk'Fabrenheitiani coincidit.-yf . 

Praeterea ;id -pt-dporeums le^euti 4 ie^Sfl^*,'ob'*?- 
feryatipnes .animo bbvcgECetur,. me nib tftti* foSn&E&t- 
•; C? £ ■' 1 ■ omnis 
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omnis numeric perfedtam hiftoriam nattiralem 
harum regionum fcribere; huic enim open, nec 
tempus breviffimum, quo in iifdem oris mihi 
verfari contigit *, nec vires, ob reliquas mihi'de- 
mandatas maximi momenti occupationes, nec ipfe 
parvus tenuifque, quod fcio ingenii mei modulus 
fuffeciflent ; fed potius primitxas hiftoriae natu- 
ralis, me orbi erudito, ea qua par eft animi ma- 
deftia, offerre. 

Naturae fequar ordinem in exponendis rebus; 
ab inanimatis, ad vegetantia indeque ad viventia 
proceflurus, in plantarum denominatione in anima- 
lium difpofitione celeberrimi Linnaei editos libros, 
methodumque undique receptam, adhibiturus fum. 

Regnum Minerale. 

(A.) TERRAE. 

A \ Argieea. 

/c Colons lutei. Otnnis reglo traas VdJgam, 
quam late defertiftft inter Volgam Gai'kum, 
Samaram & mare Cafpium patet, nil nifi hu- 
jus generis argilla eft, at tritici miliique 
fferaciflxma. Eadem argilla hinc inde & ex 
Jiac parte Volgae reperitur prope Saratoviam, 
prope coloniam Palatinam, ut & prope co- 
lonias ad rivulos didtos Lefnoi Karamyjk , 
Sosnofa , Ylafldi & Koala Lynka . 

j3 Colons rubicund/, particulis ferri impraegnata 
prope Yolgana ad*xi?ulum Gbmielojka ) ut & 
circa Tarlyki minoris ripas trans Volgam. 

*> * menfe Main ad initium Sept. 1765. 

S 8 E 


Rbom- 
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y Rhombo'idalh lamellofa lutea. * Haec argilke 
r fpecies in torrente qui Saratoviatn urbem tranf- 
it, in determinate profnndo reperitur. 

$ RbmBdidalts lamellofa nigricans , _ Tadu mol- 
liffima pinguis 6c laevis tub argillae num. y. 
memoratae ftrato invenitur eoaem in lopo; 
cum acidis effervefeit, & plurima teftacea in ea 
reperiuntur. 

B. Marga. 

a Viridefcens, pinguis, in colon ia Palatina Tub 
humo nigricante, reperitur maxima in copia. 

$ Marga cinereo albicans cretacea, ibidem eodem 
in loco effofla, 

c. Creta. # , 

Circa villam Zolatoi props Volgara reperiunda; 
incolae ea utuntur ad dealbandos parietes. 
j). Humus nigricans pinguis. 

Cis Volgam omnis late regio a Penfa urbe ad 
Tanais viciniam ad duorum triumve pedum 
altitudinem hac humo teda eft: 6c uti facile 
exadfpedu dijudicari poteft, orta eft ex vege- 
tabilibus per innumeras annorum feries, in his 
locis quotannis putrefadis. 
e. Terr.® miner ales. 
u Anna martialis , prope Tlajlam in vicinia Ca- 
nalis ab Anglo Perry effofli, ad jungendumTa- 
naimVoIgae, item prope Medveditzam, camque 
influences rivulos Terfam, , DobrynkaWi & 
Burluk. 

# Terra fale £•? hepate fulphuris mixta in fundo 
Utcur Yeltonienfis falli, faepe inter ftrata falis 
reperitur* 
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•w Argttta fale commmi impraegnata. Cts Vot- 
gam prope Saratoviam, ad montes Accipitrinos 
{fokolowe gori vulgo) & trans Volgam in ripa 
minoris Tarlycki & plurium minorum rivulo- 
rum falfam aquam vehentium, ftatim ex mag- 
no proventu *Salicorniae, Salfolae & Ana- 
bafeos dignofckur. 

d Terra felenitica , in torrente qui urbera Sara- 
toviam tranfit in argilla rbomboidaH, lamellofa, 
nigricante reperitur. 

. Arena. 

a Glarea mobilis ad littora Volgae orientalia prae- 
fertim reperitur. 

0 Glarea argilhfa , hinc inde in pratis, trans 

Volgam. 

y Sabulumparticulis mimribus , fpathi, quarzi, & 
micae compolitum. In medio vafti deferti 
traps Volgam, campus ingens hac arena 
coopertas in longutn 140 in latum 50 mit- 
liaribus patens, & Ryn appellatus^ a. Volga 
too, YaXko 60 circiteT, a man Oaipio autem 
120 milliaribus Anglicis abeft. 


(B.) LAPIDES, in univerfum admodumrari. 

» Htyamoji, in -fummis jugis montiam cis 'Vol- 
gam reperiuntur integrae rupes ex hoc lapide- 
compoutae. Magnae fatis mol is & nomine 
aurium (UJhy) appellatae, prope Pmibrefok 
urbem. trans Volgam, ultra go mrll. Angl. 
conf^wtita ftrlfc. 1 ‘ 

0 Cefarenarim in fummis mfojitium jugis ibi¬ 
dem. • ‘ 

Calcarine, 
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y CalcariuSi petrefadtis tcftaceis plenus, In prae* 
rupta Volgac ripa prope Saratoviam, in ftrato 
duorum circiter pedum, a fummo montis jugo 
10 circiter pcdibus. 

$ Lapis margaceus . Omnia Volgae littora om- 
nelque citeriores partes nil nifi ftrata hujus 
lapidis margacei habent, qui nec calci fa- 
ciendae bonus, nec in aedificiorum ufum 
cedit, quia aeri expofltus brevi diflolvitur. 

e 1 Tophus fale plenus , in littore lacus Yelto- 
nienfis. 

Nota. Trans Volgam ne parvae quideni molis 
Japides, exceptis his tophaceis, reperies, 

(C.) 1 NFLAMMAB-ILIA, 

X Gagates 120 railliaribus Anglicis ad Volgae 
ripam fupra Saratoviam repertus. 

is. Pyrites fulphureus purus nudus 26 mill. Angl. 
fupra Saratoviam in auftrali ripa 5 tcbardymh 
fluminis 6 mill. Angl. a Volga reperitur j & 
totus mons ex hoc pyrite verfus Africum (S. 
W.) ad Kurdyum flu men ufque protenditur. 
Decern librarum pondo, dant per deftillationem 
16 libras falphuris refiduum vitriolo martis,. 
&paxtibus martialibus eft impraegnatum. 

(D<) SALIA. 


j commune, . 

Ingfentem falls copiam maximae Ruffici imperu 
parti fuftLcientem praebet lacus Ttlton a Ruffis, 
a RJhalmuccis autem Gelton-noor, appellatus. 

Is 
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Is lactis trails Volgam a Saratovia 160, a 
Dmitrefok urbe eirmter 80 Angl. mill, abeft. 
A campo arenofo Ryn fupra memorato 20 
circiter mille paffibus remotus ; 10 in latum Sc 
fedecim in longum, circuitu vero mill. Angl. 
patet. Plures in eum incidunt rivi falfi. Aqua 
vix ultra 4 pedes Anglicos fuperfufa, intenfe 
falfa, cdloris rubicundi, ab argilla ex monti- 
bus ut fcredo defluente, forte & ab alia caufa, 
quam ignorare me fateor: relatuni mihi enim 
eft, lacum menfe Augufto, poft intenfiilimos 
•calores, maxima rubere. Tertia circiter parte 
mill. Angl. a littore incipiunt ftrata falis per 
omnem l4cum extenfa, 3 circiter pollices 
ccaffa j haec ftrata in medio lacu ad infignem 
altitudinem reperiuntur. Anno 1746, quum 
primum hoc fale uti inciperen-t, curribus 
per lacum uti per glaciem commeabant, falem. 
vedturi: fed curiolius inquirentes, quotnam 
ftrata' falls in lacu »eflent» .tfnderp, aquae^fub 
ftratis irtclrdad focum dedere prorumpendr, & 
ex eo tempore aqua lacui fuperfufa eft. 

Mille vel 1200 homines lintribus circiter 400 vel 
500 a fine Maii menfis, in altum Angl. cir¬ 
citer milliare a littore evetfti in aquam defcen- 
dunt & ope ferri conto impadti, ftrati falis 
partem aliquam a reliquo revellunt, trium 
quatuorve pedum plerutnque magnitudine, & 
in lintrem tollunt, dein lintre onerato unus in 
littus cum fale abit, reliqui ajium lintrem 
replete f denanrur. Poftero die antequam ad 
laborem redeanr, * ftlem in littore ma|leis 
ligneis comminuunt, & aqua lacuftri eluunt. 
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eft cnim maximopere impurum. Quotannls 
ad 120 millena milli* librarura falis a Maio 
ad Auguftum eruunt, & 6000 vcl 8000 bobus 
Saratoviam & Dcmetnopolim (Dmitrefok) ad 
Volgam In Impcratricis aevehunt horrca, prac- 
terea innumeri equi,. carris jundti, falena in 
ufum populi in vicinia exportant. Pro 40 
libris falis, pro labore, operariis, & iis qui fa- 
iem vehunt in univerfum Saratoviae 4 ^d. 
Demetrifcpfcli (Dmitrefok) tantum 2 } f d. mo¬ 
netae Angllcae ex publico rependunt. Deindc 
autem falem per omne imperium Rufficum 
navibus diftribuunt & carris. Turn vero 
omnesunafn. libram id, AngLpretio, emere 
poflbnt* ex pubAids norms, quovis in loco. 
fngCtis copia falis mirahilis , inter ft rata falis 
paffim reperitur, & licet maximam ejus par¬ 
tem fUpradi<fto modo eluant, remanet fem- 
per aliqua ejus pars, quae efficit, ut hoc falc 
minus bene in afpergcndis utantur carnibus, 
praefertim in ufum nauticum, ideo in impera- 
toriae claflis ufum quotannis Biipanum im¬ 
portant falem. Praetor hunc lacuna funt & 
plures alii f&le pleni, verfus mare Cafpiuni, in 
vicinia Afttacani; fed eo fale uti vetitum cft„ 
he in det)ri men turn publicoium redituum cum 
eruerent; id vero inde incommodum ortum, 
ut pifcatui nunc rninqs finj intend populi 
Cafpio ittari vicini, falis nesape pret^p duplo 
majori, quatn ahtb fuerat, ra£ko. 

$ gal mirabik uti fupra memoravimus inter ftrata 
flJHfr communis reperitur,. in eodem, lacu 
Yeltontenfl; 

% 3. Ahmcn . 
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Alumen . 

Urbem Saratoviam tran'fit rivulus in praerupta 
vaile, in eundem a parte feptentrionali influunt 
fontes tres, quorum aqua faporis eft maximopere 
adftdngentis s cum ea quaedam experimenta 
inftitui, ut nempe potuij non enim in hifce 
oris in promptu funt omnia ad ejufmodi expe- 
rimenta rite inftituenda. 

a O^^ rtuilum tp hac aqua obfervare potui. 

; 0 aqiia ft offert limpidiffirrta j nec per 

complures dies aflervata rautationem ullam 
fubiit. 

y Sapor intenfe ftypticus, adftringens, amaru- 
lentus. 

i Media aejiate , frigidiffima erat dura ex fonte 
prodiret. :• -'^v "::"j'v;.. 

s Solutio argenti in XT, aqua diluta, & huic 
aquae affufa, eandem fubito turbidam,mox 
ladtei prorfus fecit coloris: mpx coagulatae 

•/ ■ • 

'ia. : fttperiqr, parries co- 

$■ Afufo Sp. Sal. Amoniae. fimiliter coagulum in 
aqua videripoterat. ' ; 

g FerrumjpQlitum & laevigaium aquae injedtura 
> •\ w .jugro«ir indait colorem, '& u* ftimma aquae 
fopeffiefe, ferroadhaefit ochra, . 

& Argentum - laevigafum, aquae ianuaifiuin 
nigrum induit colbrem, praeterea,||^eiidc»rem 
" ■ •• exuit. ; , - -.".V: v;; ’** ' 

^ Sok&ia & in aftufa, coeruleo colore earn 
tinxit, praeterea verd nil mutatum. 

^ol.LVII. T t Albumen 
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i Albumen ovi aquae immiflum nil mutavit. 

* Tindtura quaedam coerulca, niihi fallo pro Sy- 
Tupo violarum vendita, (erat enim tindlura 
Flor. Aquilegiae, aquae admixta,) nullam 
fubiit mutationem. 

X Solutio Mercur. Jublhnatl aquam aeque lim- 
pidam ut antea reliquit. 

Infufione Gallarum aftufa, nil mutatum. 
v Solutio Sal. Jartari aquae adfula la<fteum 
colorem ei induit, dein 6c coagulatae partes 
vifae. 

| Solutio Sachar. Batumi aquam minus limpi- 
dam fecit, & poftero die partes coagulatae 
vifae. 

a Solutio AJuminis affufa nil mutavit. 

Ex hifee fatis apparet Aluminis aliquantum huic 
aquae inefle; praeterea vifum eft mihi partes ful- 
phureas aquae admiftas efte j fed quia plura expe- 
rimenta inftituere mihi non licuit,utique aquaehu- 
jus reliqua ingredientia 6c proportionem obferv are 
nequii. 

4 Vitriolum Martis in Pyrite fupra deferipto lit. C. 
n. 2. iaefte, ccrtiftimum indicium fecit lixivium 
refidui poft diftillationem ^ris evaporatum. 

(E.) MINERAE, 

In omni hac regione hadfccmi^jponmli £cr|i minerae 

Aunt inventae. 

a Minora Jerri cavcrnofa , cujus 40 librae dant^ 16 
libels ferri optimi, magis fcoriae quam ferri 
minerae Jfonibs, at mctalli dives eft, 6efaciUime 
liquefeit, adeo ut eo gradu ignis, quo ajiae mi¬ 
ner 10 vix caicinantur, baee noftra jam liquricat. 

In 
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In fuperflcie terrae inter arandum copiofc repe- 
ritur in agro coloniac Palaliuae. In ddcrto ver- 
fus Choper fluvium magna in copia obvium eft 
Ignem certiffime jam pafla eft minera, ideo 
forte a monte ignivomo quondam erbdata. 
h Minera ferri lamellofa, mixta arenae ferraria(> 
exfodinis ferri, circa monies, qui imminent ri- 
vulis, Terfa, Dobrynka, & Burlitk. Ferrum dant 
durum & non magni pretii, exminerarefradaria. 
Ejufdem generis minera ferri, circa Mam reperi- 
tur, quam Anglus Joannes Perry, juffu Imperat. 
Petri I, ad jungendamVolgam & Tanaim duxit. 

(F.) PETREFACTA. 

Plurima Ammoniorum, Mytuloritm, Terebratula- 
rum, Chamitarum, & Pinnae marinae exemplaria 
circa Saratoviam in lapide calcario & in argilk 
teffelata nigra fupra defcripta reperiuntur. 


regnum vegetabUe. 

Plus quam feptingentas initinere meocollegeram 
herbas; fedplauftris, quibus cum reliquis farcinis & 
herbaria mea- impofita erant, aquam profundam 
tranfeuntibus, femina herbaria quoque made- 
fada funt, nec primis ftatim obfervaVi diebus, dein 
irreparabilem jaduram me paiTum effe vidi* omnes 
enim pjantae mucore corruptae, prorfus abjiciendae 
erant: & cum in cbartas hstice.bibuks, pro reftau- 
rando damno alias collegiflem herbas, & has nmcop 
ex chartapropullulanrs infecit, itaque nonnifi reliquias 

T t 2 harum 
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harum plantarum & paucas bene confervatas retuli,, 
ex itinere. Hinc cuilibet patebit non nil! fpecimen, 
admodum pufillum heic florae Volgenfls ofFerri. 
‘In determinandis plantarum nominibus, Clariflf. 
Falckius, Prof. Botanices in Horto Pharmaceutico 
Imperial!, pro inflgni amicitia qua me profequitur, 
me plurimum adjuvit, quod grata admodum mente 
publice fateor. 

Diandria Monogynia. . 

1. Salicgrnia cattle geniculata * in apicibus ramo- 
rum funt clavae floriferae articulis cylindricis, ex 
cujufvis articuli commiflura prodeunt fex flores; 
in cavitate xotnnda, prbminet Aylu$,& adfunt duo 
flamina cum antheris. 

2. . — ——caufe tereti Jine genicuBsy in ramo- 

rum apicibus font clavae floriferae articulis tetra- 
gonis rhomboidalibus ; ex cujufvis articuli com¬ 
miflura prodeunt quatuor flores, ad rhomborum 
apices .j flamina cum antheris duo, ftylus minimus; 

Not a. Quia antherae ob flaminis tenuitatem fum 
maximopere flexae, ipfe humi pofitus oculo ar- 
mato innumeros flores aceuratius obfervavi, Ss in 
omnibus, duo flamina 8c unicum flylum reperi': 
itaque hae falicorniae Ipecies different, in his re* 
gionibus ab iis, quas aiH Botanici alibi, cum- : > 

«el pluribus obfemvemrit anttoerfe; -Fkwsenltijenie 
• Julio be Augufto in lock humidk,prbpe l ac us & 
rivulos ialfos trans Volgamadlaeum Yelton, 8c 
^ vieieia Yerooflani fluminis, 

3. Veronica incana, foliis oppofitis fuperiotribus 
. feflilibus, integfff.imis, infcddFibns -r^calib^ 

'■ • V creevatis, 
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crenatis & petiolatis. Floret menfe Junio locis fic- 
cis montofis cis Volgam. 

4. ,- longifolia floret a Julio in Auguftum 

ubique cis Volgam in campis & fylvis. 

5. Gratiola officinalis^ floret a Julio in Septem- 
brem in pratis & locis hu midis, ubi fefe perftolones 
reptantes propagat. 

6. Salvia nemorofa floret a Maio per totam aefta- 
tem locis aridis. 


Triandria Monogynia. 

7. Valeriana officinalis floret m. Jun. 

8. Iris pfiud. Acorus floret m. Junio in aquolis. 

9. —- Sibirica floret m. Maio 6c Junio in pratis 

humidis ad Volgam. 

Triandria Digynia. 

jfO, Phalakis crucaeformis floret Jun. in campis-cis- 
Volgam. 

ix. Stipa pennata , ariftis longiffimis floret ra. 
Junio, feqq. m 

Tetrandria Monogynia. 

tty. Scabiosa arvenfis floret m. Julio feqq. 

j.3.- ochrolcuca floret in campis 60 ad fege- 

tes m. Jul. feqq. 

14. Galium rubioides floret m. Junio. 

1 j. .-— palujhe floret m. Junio circa rivuibs 

in filvis. 

16. -,- ucrnm ad rivulos & fontes m. Jun. 

— ... Aparinc ad fep es viilarum m. Jun. 

18. Eurla 
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18. Ruiua pcregrina fuliis quaternirt; b;«vne duac 
monofpcnmc, fuinina umbilicahij iloict ui.Jun. 
ad ripam Dobryn, Kac Sc Ycrooilani, 

19. Plant ago major., ad vias & femitas paflim, fl, 
m. J u b 

20. ._—- -media, in montibus foli cvpofitis, fl. 

eodem tempore. 

21. Sanguxsokba officinalis, copiofe in pratis, fl. 
m. Tun. feqq. 

22. Alchemilla vulgaris in pafeuis humidis. 

^Tetrandria Digynia. 


23. AnonyMos calyx exterior triphyllus, interior quai 
' driphyllus. Corolla nulla, ftyli duo plumofi, an- 
therae majorcs fagittatae, foliola linearia fafciculata, 
flores alares, radix lignofa ut & tota planta, quae raro 
pedem & dimiduum excedit. Ob femims defedtum 
determinate non potui, quo potiffimum fit refe¬ 
renda haec planta j floret Julio & Aug. Iocis aridis 
in deferto trane Volgam prope Yerooflanum flu- 
men* 

Pentandria Monogynia. 


24. Myosotis fcorpioidcs locis humidis floret m. 
Junta. 

25. ...- apuh fol. hifpidis, racemis foliofls 

Iocis aridis m. Jul. 

26. Lithospermum officinale floret Maio in mon- 
tibus '& locis apricis circa Koordyoora Sc Sarato- 
viam. 


£7. Onosma, 
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27. Onosma, fimplicijjima fol. lanceolate—linear!- 
bus, confertiffimis, afperis, anther is faglttatis, quae 
nfihi connatae videbantur j fl. m. Jun. locis altiori- 
bus ficcis. 

28. Echium Xtalicum flor. m. Junio in collibus. 

29. Lysimachia vulgaris floret m. Junio locis hu- 
midis. 

2o.-—— nummularia floret m. Auguffco in 

pratis. 

31. Convolvulus arvenjis fl. m. Jul. inter fegetes 
paffim. 

22. ■ — fepium inter fentes & dumetafl. 

Julio. 

33. Polemonium coeruleum in fylvis & pratis floret 
m. Maio. 

34. Campanula rapwicidoides habitat in montofis 
regionibus' fl." ra. Junio. 

25. -*- Trachelium in fylvis fl. eod. temp. 

36. Verbascum 'Thapjus fl. m. Jun. locis ficcis. 

2 7. .—« Lychnitis flor. m. Jun. in campis. 

28. --- nigrum 'ad ripas rlvuloriitn & foil- 

tium m* Jun. ftqq* , . ' ; 

29. .___ Phoeniceim florib. odoratifllmis fll. 

yen. Maio & Junio in campis defertis prope Pe- 
'trofsk, &c prope Sofnofkam in Volgae ripa. 

40. Solanvm Dulcamara fl. m. Junio locis um- 
brofis. 

41. ,, —— nigrum ft. in Jun. in arvis & adfepfcs. 

42. Rhamnus Frangula fl. m. Maio in ^ufttidisad 
rivulos. 

43. * Euonymus JLttrapatus fl; m. Maio in fylvis ad 
rivulos. 


44. Rises. 
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, Rises nigrum fl. m. April. &c Maio in fyivts 
pttflim. 


Pentanoria Digynxa. 


45. Asci.epi as Vincctoxicum locis humidis 6c um- 
brofis fl, m. Jun, feqq. 

46. Salsola Kali foliis fubulatis, ipinofis, caulo 
^lecumbente, calycibus axillaribns, marginatis. 

47 . -—- rvfacea. 

48 . —.. - pra flat a. 

49 . - —— hirfuta. 

50. Anabasis fbliofa. Omnes hae plantae reperi- 
untur ad rivulos 6c paludes &\&s x & locis fale com- 
muni imbutis, prope Saratoviam 6c trails Volgam 
in deferto prope lacum Yelton 6c rivulos falfos in 
hunc lacum lefe exonerantes ? fl. m. Julio. 

"51. Ulmus carnpeftris in lylyis pafCtn. 

52. Bryngium planum ad vias pafllm fl. m. Julio. 

53. Heraclium Sphondylium in agris & campis 
pafllm fl. m. Jul. 

54. Angelica atro~purpurea floret m. Jun. locis 
humidis. 

cc. . ■ — JyfaeJlm floret m. Junio in tunbrofis 

rr* 

pamm. 

56. Chaerophyllum fyhejire fl. m. Jul. in um- 
brofis. 

57. AEGOPooiuwrPf^f^fA*. in #1 tU & twateofis 
pafllm fl. in Junio. 


Pentandria Trigynia. 

h 

. ^ * t \i* 

58. Viburnum Opulm in fylvis & humidis floret 
m. Junio. 

Pen- 
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Pentandria Pentagynia. 

59. Statice reticulata ] fiorent m. Jun. loci* 

60. _ fpeciofa J* aridis & paflim lal- 

61. _- tatarica J fugine afperfis. 

62. Linum perenni floret m. Jun. & Jul. in pratis 
prope Coloniam Palatinam. 

Hexandria Monogynia. 

63. Allium paniculatum, floret m. Jun. in Iocis 
defertis. 

64. Fritillar 1 a Melcagrh , flor. April, in montibus 
aridis ad Volgam. 

65. -Tulipa fyhejlris, fl’or. ra. April. 

66. - Gefneriana -—— locis aridis pul- 

cherrimis coloribus nonnulla exernplaria fuperbire 
vidi, praefertim ad tumulos quofdam fepulchrales 
in medio deferto 60 circiter mill. Angl. ab omni 
habitations remote. 

67. Asparagus officinalis ,in omnibuspratisadVolgae 
ripam copiofe fl. m, Jun. 

68. Convallaria maialis flor. in fylvis m. Maio-. 

69. . . . . .. multijiora . 

70. .... bifolia , fl. m. Maio in humidis. 

71. Acorus Calamus , in aquofis & paludibus paflim. 

72. Rumex AcetoJ'a, in pratis Jun. 

Hexandria Trigynia. 


73. Alisma "Plantago aquatica in paludibus ad 
Haflam & trans Volgam, in pratis m, Jul. 

Vol. LVII. U u Hep- 
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Heptandria Monogynia; 

74. Trientalis europaea , fl. m. Maio in fylvis, 
Octandria Monogynia; 


75. Epilobium anguJiifoL 

76. 

77 - 


anguftijoL 1 florent m . JunIo I 0 - 
hrfutum, l cis humid J is . 

. tetragonum, J 

78. Vaccinium Myrtillus in fylvishumidis m. Maio 
fit 

79. ..,, 1 ..... . . . . . . Oxycoccos in paludibus frequens; 

& modo non omni tempore venum, afportantur 
baccae Oxycocci, praefertim m. Jun. Ruffi eas 
magna copia ingurgitant, contra calores 5 vel etiam 
fuccutn expreflum, aqua & melle admixtum, pro 
potu habent, quem palato admodum jucundum 
efle, ipfe expertus fum. 

Octandria Trigynia. 


80. Polygonum Biflorta fl. m. Maio in pratis. 

81. * .-.«— -- Convolvulus inter fegetes paflim. 

Enneandria Hexagynia. 

8a. Butomus umbellatus in paluftribus m, Jun. 

Pecandria Monogynia. 

83. Arbutus 'Uva urfa prope Twer in paludibus 
jam in vicinia Volgae fl. m. Maio. 

84. Pyrola 
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84* Pyrola rotundifolia , \ florent m. Maio iris 

85. - minor , J fylvls. 

Decandria Digynia. 

i ; 6. Scleranthus annnus fl. m. Maiolocis arenofis, 
radicibus hujus ut & Potentillae reptantis & Tor ~ 
merit Mae adhaeret coccus Polonicus ; & a mulicribus 
frequenter colligittir, aceto necatur, & venum af- 
portatur. 


Decandria Trigynia. 


87. Saponaria officinalis , fl. m. Jun. locis ficcis. 

88. Dianthus arenarius , fl. m. Jul. & Aug. ad 
ripas Volgae. 

89. Cucubaeus tataricus y -\fi., m. Jun. locis aridis 

go. . . . fibiricus, J & altioribus. 

91. Aren aria faxtalis, fl. m. Jun. in montibus 
ficcis ex lapide margaceo conllantibus. 

Decandria Pentagynia. 


92. Sedum acre floret m. Aug. locis arenofis., 

93. . . ■ Telephium locis aridis in deferto. 

94. Agrostemma Gitbago inter fegetes. 

95. Lychnis Chalcedonica propc Coloniam Palati- 
nam copiofe in fylvis & locis humidis. 

Dodecandria Monogysia. 

96. Portulaca oleracea ad ripam Yeroollani 
fluvii. 

U112 97. Ly- 
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Lytsrum Salic aria ad rivulos fl. m. Jul. Aug. 


PP- 


Dodecandria Tricvnia. 

98. Euphorbia Peplus fl. m. Julio in agris. 

ng. 1 - heliofcopia ibid. eod. 

joo. -palujiris coloffea 4 & 5 pedum 

Angl.'ad ripas Volgae & Occae in pratis humidis 
fl. m. Maio. 

ICOSANDRIA MoNOGYNIA. 

1 or. Amygdalus nana j in campis defertis integrae 
fylvulae occurrunt, fl. m. Maio. 

102. Prunus CeraJus caproniana in defertis cis Vol- 
gam, integrae ex ea fylvae reperiuntur, fl. m. Maio. 

103. - Acacia Gertnanor . fl. m. Maio inter 

duraeta. 


Icosandria Trigynia. 

104. Sorbus aucuparia in fylvis m. Maio. 

Icosandria Pentagynia. 

105. Pyrus Malm fyhcjlris } in fylvis hinc indc ar- 
bores majores reperiuntur, fl. m. Maio. 

106. Spiraea Jalicifolia herbacea, ad montium ra¬ 
dices, floret m. Jun. 

107. ." , Filipendula in campis humidis. 

108. Ulmaria in pratis. 


109. Spiraea 
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1&9. Spiraea trcnata f. tatarica folia ovatoob- 
longa, alia apice crenata, alia integcrrima, corym- 
bus terminalis j flores albi; fl. m. Maio in carapis 
defertis pa Aim. 

ICOSANDRIA POLYGINIA. 

110. Rubus Idaeus magna ingentique copiain lylvis 
provenit, & in montibus fylvofis. 

111. . - — Jruticofus. 

112. Frag aria VeJ'cajyhejlris & pratenjis in. Maio. 

113. Potentilia jfoijerinu in pratis. 

H 4.- reptans in campis paffim argillofis 

foli expofitis, coccum Polonicum alit. 

115. Tormentilla eretta in prato fylveftri m. 
Maio floret, cocci Polonici ferax. 

116. Comarum palujlre in locis humidis. 

Polyandria Monogynia. 

1 17.. Chelidonium majus ad fepes m. Maio* 

118. Pap aver Rhoeas inter fegetes m. Junio. 

119. Nymphaea alba "j in Sum. Ylafla 6c in pa- 

120. ----- lutea 1* ludibus copiofc trans 

Volgani. 

121. Tilia europaca copiofe in lylvis floret. 

POLYANDRIA TrIGYNIA. 

122. Delphinium Confolida fl. a m. Jun. inter fe- 
getes. 

123. .. . . - . elatum inter fruticeta m. Jul. 

124, Aco» 
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124 * Aconitum uncinatum , fol. magnis, palmatis, 
lacinis magnis, flores pallide coerulei fingulares.in 
Querceto humido prope Arfmaflium urbem, exitu 
m. Mail. 


PoLYANDRIA POLYGYNIA. 

125. Anemone fyhejtris fl. m. Maio & Junio in 
humidis & fylveftribus locis. 

,26. Thalictrbm Jhyum 1 flor . m , on- locis 

X27. ..—-- minus J y 

humid. 

128. Trollius europaeus fl. m. Maio in pratis. 

129. Caltha palujiris ad ripas rivulorum in April., 

Didynamia Gymnosperma. 

j.30. Ai-uga pyramidalis fl, m. Maio in campis. 

131. SiDERiTis hyjfoptfolia fl. m. Jun. in campis de- 
lert. cis Volgam. 

132. Mentha aquatica fl. m. Jul. paluftribus. 

1,33. Glecoma bederacea in pratis copiofe fl. m. 

Maio feqq. 

134. Galeopsis Ladanum fl. m. Jun. in arvis. 

135 Phlomis Herba Venti fl. m. Jun. in campis. 

136. Origanum vulgareQ.. m. Jun. inter fruticeta. 

137. Thymus Serpillum fl. m. Jun. locis ficcis mon- 
tofis. 

338. Dracocephalum Jibiricumft. m. Jul. 

139. Scutellaria galerkulata fl. m. Jul. locis 
humidis. 


% 


Djdy-. 



[ 335 ] 

Didynamia Angiosperma. 

140. Rhinanthus corollis labio fupcriori, rccurvo 
emarginato; flores pallide lutei, alares in ipica homo- 
malla, fol. lanceolatis integerrinnis, fl. m. Maio 6c 
Jun. incarapis 6c fylvis arenofis fubhumidis. 

141. .. . --- crijia Galli fl. in pratis m. Jun. 

142. Euphrasia officinalis , 1 In campis defertis fl. 

143. .. . . Odontites , J in Maio 6c Junio. 

144. Melampyrum arvenfe inter fegetes Jul. 

145. Pedicularis como/a, flore pallide luteo, m. 
Junio in campis. 

146. Antirrhinum Linaria fl. m. Jun. in campis. 

147. Scrophularia nodofa fl. m. Jul. ad. aqua- 
rum rivulos. 

148. Orabanche major fl. m. Jun. in montibus. 

149. Dodartia orientalise fol. integerrimis gla- 
bris linearibus, flor. caemleisj fl. m. Julio in 
campis trans Volgam ad Tarlylc majorem fluvium. 
Cameli, equi, boves & oves Khalmyccorum funt 
ejus appetentiffimae, 6c ad radices ufque demorfam 
comedunt; ideo magno labore 6c longiflima 
excurfione demum locum intadtum nadtus fum, 
in quo exemplaria integra reperi ex quibus earn 
definire potui. 

Tetradynamia Siliculosa. 

150. Alyssum incanum in campis fl* m. Jun* , 


Tetra- 
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Tbtradynamia Siliquosa. 

151. Sisymbrium Sophia fl. m. Jun. in aridisj 
Monadelphia Polyandria. 

1^2. Sin a i calyx tomentofus, coriaceus, quinquefi- 
dus, complicatus, folia magna, cord at a, crenata, 
acuminata, tomentofa, petiolis folio longioribus; 
capfulae tomentofae, 12, 13, 14, calyce longiores, 
iemina in qualibet capfula tria, reniforma, fl. m. 
Aug. ad Yerooflani ripam. 

153. Althaea officinalis flor. m. Jun. in campis 
humidis. 

154. Lavatera thuringiaca fl. m. Jun. inter 
fruticeta. 

Diadelphia Octandria. 

1^5. Polygala vulgaris q fl. m. Jun. in campis 

156. --- Jibirica J herbofis. 

Diacelphia Decandria. 

1 {[7. Spartium complicatum fl. m. Maio lock ficcis. 

158. Genista tiniioria fl. m. Jun. & Jul. in 
campis herbidis patentiffimis. 

159. Lathyrus tuberofus, q fl. m. Junio copiofoin 

j6o. --— — pratenffi , J pratis & campis. 

ifli. Vi cia piciformis, ftylus villofus petiolis angu- 

lofls fubftriatis, ftipulis finuato-fagittatis, foliis ova- 
tis, retufis, mucronatis, pedunc* multifloris imbri- 

catis,. 
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'Catls, Acres ochrolcuci; crefcit inter dumeta ill ri]U 
rivuli in Colonia Palatum. 

162. .— diimctorum, inter fruticcta, \ , 

163. -- Cracca in pratis, J ' J 

164. Glycvrriiiza ethinata fl. m. Jun. ad ripam 
Volgae & Dobrinkae in pratis. 

165. - ‘glabra, integros ubiqucac fpa- 

tiofiflimos campos occupat, fl. m. Jun. 

166. Coronilla varia fl. m. Jun. in campis & 
pratis. 

167. Hedysarum Onobrychis fl. in. Jun. in mon- 
tibus margaccis. 

168. Phaca alpha fl. m. Jun.in campis. 

169. Astragalus contortuplicatus m. Jun. in 
campis flccis, 

270. m ... ptkfits in aridis locis fl. m. Julio. 

171. — —. —■— Syriacus , in locis altioribus, 

172. Trifolium MclUotus officinalis, toti campi 
meliloto, fl. luteo & albo, occupantur. 

173. .. - rubtns fl, m. Jun. in pratis. 

PoLYADELPHIA'DrANURlA. . 

174. Hypericum perforatum* inter fruticcta. 


$YNGENES1A PpLYGAMIA AeQUAL. 

175. Sonchus Alptnus in campis altioribus fl. m. 
Jun. 

176. Leontodou Taraxacum in pratism. Maio. 

177. CiCHORlUM Intybus , fl. m. Jufl. in campis.- 

178. Arctium Lappa fl. m. Jun. ad fepes. 

Vol. LVir. X X 179. Eupa- 
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i 79 « Eupatorium cannabimm. A. m. Junio 
ad aquarum rivulos. 

SYNGENESIA POLYGAMIA SUPERFLUA. 

180. Tanacetum vulgare m. Jul. in campis & ad 
fepes. 

181. Artemisia Abrotanum ad Volgae & Occae ri- 
pam copiofiffime. 

182. . . .. Pontica A. m. Aug. in campis 

aridis. 

183. -. . —— —* Abfynthium in montibus ficcis. 

184. —— vulgaris ad fepes. 

i8|i 11.. . ■■■. ■ — « Dracunculus in campispatentibus 

& ad montium radices. 

186. Senecio Donia fl. m.,Jon* in pratis. 

187. In.uxa Ueienium copiOfe. in pratis & ad rivulos 

■, m. Jun. ',, ■. 

188. Cineraria Alpitia, & quidem ea varietas 
quam Jaquinus in fl. Vindeb. p. 287.' nudam vocat, 
in montibus margaceis iiccis. 

189. Achillea ptarrnicain pratis. trans Volgam co- 
piofe mi Jun. 

100. ., , ,.. wr v r r^ - Millefolium In campis ad fegetes 5 c 
vias patum m. Jul. 

Syngenesia Polygamia segregata. 

191. Echinops-" 'S$!^&ephdUt£$k .campis ficciori- 

'bUS.,,. • ’ ; ' v ’ ' 

Syngenesia' Monogamia. . * , 

192. Vio^A irieofor*pafiitn in arvis &* pratis gratis 

193. Im- 
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iQi» Impatiens Noli-tangere inter frutices m. 
Jun. 

Gynanbria Hexandria. 

194.. Aristolochia Ckmatitis in fylvofis m. Maiq 
floret. 


Monoecia Tetrandria. 

195. Betula alba fl, m. Apr. fylvar. decus. 

196. ....— Aims fl. m. Apr. ad ripas aquarum. 

197. Urtica dioica fl, m. Jun. adfepes. 

198. Morus Tat art ca habitat in Infulis Volga e, quo- 
tannis inundationi expofitis circa Tzaritzinum, ubi 
integrae ejus funt fylvae, fie & in omnibus infulis 
Tanais ab oftio ejus ad Tzaritzinum ufque reperitur 
copbfe. Bombyces foliis hujus mori educati, feri- 
cum produxere tanti folendoris, adeoque bonunt, 
ut nulla in re inferius fit fcrico Taurinenfi. Impera- 
trix ipfa ex feribo ameoblato, jufStfieri pulcher- 
rimas fafcia^ quas capitis ornatus caufa admovere 
dignata eft. . 

199. Xanthium Jlrumarium ad fepes & vias 
paflim. 

Monoecia Polyandria. 

200. Quercus Roktr. Sylvae ad Volgam & In— 
feriora Tanais funt maximamquercetum 

- continuum, ? quod memorandum* quia quercus 
rarae in fisptentricaialtbus Bufllae. Incolae quer-; 
no ligno id aedificando & in focoutuntur: juniores 

X x z quereus 
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quercus pifcatores frequenter caedunf, ut cortice' 
qperno, additis veteribus ferramentis, retia nigro 
tingant colore, magno iyl varum damno: qua mo b- 
rem ipfe aliam in Borufiia ufitatam propofui me- 
thodum retia nigro induendi colore, nempe ut 
- fumigentur, quod & rnagis conducat retibus, 6 c. 
pifces allicere credatur. 

Monoecia Monadelphia. 

201. Pin.us fyhefiri^ hujusarborisfolas quinque vidi ad’ 
villam Sofnof kam, quae hinc & nomea foriita efts 
praeterea defuftt in ripis ¥otgae per plus quash 6 oo> 

'■ ; mill.' N 

,V, r .» : --V/.b > -' ; -Y J ' V • 

DlOEClA PENTAtfbRIA. 

202. Humulus Lupulus arbores fcandit inlocis hu- 

■ ‘midis. ■ Y _ it • 

DlOEClA OCTANBRrAi 

203. Poeulus alia Y integrae fykrae-in pratb 

"aofr.-, V ' f«. tremula | inund*tis,ixans¥h1gamj 

/ J harum arborumY 

. Poevgam-ia Monoecia^ 

205. Yeratrum alb&m lr&blzG credofct,. id 
.^'acomefum’ .pecoribas omnis generis ifcortale efie.. 

Eawfecem ficcaram & in pulverem redudam, yul- 
1 neribtii'mi ter^o bourn, inlpergunt, 6 c faac xattane 

; ■ 'Y^Y YYv ' .Y-Y; Yoeftsurau 
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oeftrum expellunt. Copiofe fl. m. Malo in Ibcis 
humidis circa Saransk Sc Penfam tubes. 

206. Acer Tatar scum fl. m. Maio ad ripas rivulorum 
& locis humidis. , 

Cryptogam t Filices. 

207. Marsilea natans. Folia plantae ovata, op- 

pofita, cpmplicata; omnem fuperflciem foliorum te- 
gunt glomeruli exquatuor albis filamentis in apice- 
veluti drrhoideis, compofiti. Infra ramulos plan- 
tae, multae in aquam radices demittuntur; diverfi. 
hinc inde ab his radicibus rcperiuntur glomeruli pi- 
lorum, quicalicislococingimtglobulostres, quatuor, 
quinque, leptem, plures glomeratim adhaerentes, Sc 
ftyiis tenuiflimis inftrudlQS, globuli raaturi conti¬ 
nent femina pidrima' albicantia ovata. Itaque 
nunc credo hac obfervatione me fatisfa&urum deli- 
dark) IH. Linnaei, qui genus Marfileae deter- 
Btin&rte ft fraecMarlilcae fpeejes examiaata 

. • foerit. ~ : ■late^rtsi|‘ , ;paludes ‘' -trans;’^|!gam hacce 
planta fonttettae. Cjoaey y ’tiic r lefcrijpE nonnifi; 
©culo armato vidi m. Aug. 


& E G N U M A N I M A L E. 

Chassis prim a. Mammalia Terrae*- 

*• Can is famiHaris domefikus, interrpftlcos fro- 

a, ——— ytrt^m r hic vitim omni Ruflia haec ©a- 
num fpecies pills longiflimis, & pedibus duripribus- 
5 ' 



[ 342 ] 

fubvillofis, videtur adaptata regioni nivibus hieme 
opertis, ideoque & turn ad venationem adhiberi 
poflunt, quurn rcliqui vertaginil proficiunt. 

3. ——— Lupus , frequenter admodum 6c pecori- 
bus damnofi liint lupi, hifce in oris. 

4. --- Vulpes , ex utraque Volgae ripa frequentes; 

jpfe catulum capfum vidi trans Volgam ad Tarlyk 
flumeh. 

5. Fei.is Catus, Feles ferae in fylvis frequentes di- 
cuntur, a me tamen non vifae. 

6. Mustela Luira. In paludibus & lacubus trans 
Volgam plurimas Lutras effe, relatum mihi eft: 
vidi unara, mox fe aquae immergentem. 

y, -. . — Martes , pelles earura a rufticis frequenter 

in'' inagni fa- 

ciuntur. 

8. ..— Tutor tus, & harum pelles faepius ve- 

nales. , 1 i 

8. Ursus ArSios, ad Galkam rtvum prope coloniam, 

- pauloante meum adventum,quinque fimulfunt vifi; 
alius hieme Coloniam Palatinam placide tranfiit, 
6c intaiftus fylvara vicinam attigit, 

. . >'■' • •' Bestiae. 

10. Sus Scrofa, a Rufticis heic fatis magnae aluntur 
■ fues. Apri circa Aftrachanum in arundinetis, 

prope Cafpium mare admodum frequents obvii. 

11. Erinaceus Europam, in fylvis Sc montibus re- 
periuntur. 

12. Talpa Europaea, reperitur quidem, fed ra- 

.. . . , . . - ' '• 

: GlIRES 
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Glires. 

13. Lepus timidus. Heic loci duae fpecies lepo- 
rum reperiuntur. Una hie me alba, exceptis auri- 
bus, aeftate rufam grifeamque lanam rurfus in- 
duit 5 at haec fpecies minor eft, eorumque lana a 
pileariis ufurpari. nequit. Akera fpecies omni 
tempore aeque rufib-grifea, fed major, & lana 
earura a pileariis aforpatur. Ex fola Vorainia, 
quotatinis hujus fpeciei ultra 60,000 pellium Mof- 
euam & Petropolim dein devehuntur, unde 
poftea navibus ad extern oras praefertim in 
Angliam exportantur. 

14. Mos Marmotta\ in campis defertis inter Penfam 
Petroffk & Sarotof urbes ingens Marmottarum 
copiaeftj cauda pilofa admodum, 

13. - cauda fubabbreviata, auriculis fubro» 

tundis, pedibus brevioribus, palmis fubtetradac- 
' tylis,) centre, adipofo terne 

adpreflor' ebrpofd fubtus pallid© lute©, in .dorifo 
grifeo lutefcente, magnitudine exceditRattum. 

16. ——- Raftus> 1 in horreis & doraibus 

17, —— Mufcidus, / habitant. 

Pecora. 

1?. Cameeus Baflrianus, tophis dorfi duobus, tJna 
varietas colore fufco, altera palUde fulco-albicante i 
haec rarior. Khalmycci eis utuntur, pretium eis 
1.2 f yel • 16 aurfipr. (Guinea vulgo) conftituunr. 
Khalmycci & NogaijiTartari prope Aftrachanum 
ex lana camelorurn ncta & texta pannos* bgregioa 
’’ ccnr 
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confidant, noftro Camelot fimilfunos, q«os Ipfc 
vidi; fic & funes optimos ex his lanis torquent. 
ap. Carr a Hircus. 

Tres cjus hie funt obviae varietates. 

1, Capra vulgaris, per tot am Ruffiam eadcim 

2, Capra Kkilmyccica^ non nifi pedibus breviori- 
bus diftindfca, ut 6c totum corpus praeccdentc 
multo minus. 

«, Capra Angoraujis in Orenburgenfi praefe&ura 

0 aptid Vrirgifos paflim obvia; fic 6c curiofitatis 
gratia Aftrachani, ex Ghilano Perfiac pro- 
vincia, adve&as haberi capras hujus fpeciei, 
ex teftibus fide digniflimis audivi. Lanas ex 
Perfia adve&as & a coldnis Germanis, in fi- 
lum netas & textrinae adhibitas, vidi cum 
ferica. 

20. .— Sayga vulgo Ruffis, relatum mihi earn 

in campis defertis patentibus frequentem efie 5 ipfe 
non vidi, his locis; cornua vidi 6 uncias Gallicas 
paullulum excedentia, teretia annulata, re£fca in 
• apice paullulum incurvata. Dcin Petropoli, ani¬ 
mal vidi, circiter duos pedes Parifinos, 8c quod 
excedit altum, colons pallide admodum rufefcen- 
tis, fubtus albicantis. 
ai. Ovis. Aries, 

Tres heic funt varietates ovium. 

a RuJJica vulgaris quarum lana, pilis caninis 
propinquior, non magni pretii % & quod ruftici 
nullam earum curam habeht indies lana de¬ 
tenor fit j minores. 

b Khalmyccicae oves, funt Rufiicis multo naa- 
jores* capita 6c nares incurvae, aures pendulae, 
pedes elongati, cauda lata, -crafia, adipofa, 

ultra 
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ultra 30 libras pendens, Iana in adultioribus 
pilofa rigida, in agnisundulof.i fplendens ; a 
mngnatibus Ruflhe in vefies hibe; nas expe- 
tuiitur pelles agnorum, & magno fatis pretio 
emuntur. - Khalmycci pelles has pcrficiunt 
Jadte, unde id commodi habent, ut non folum 
fint molliflimae, verum & madefaftae 5 c de- 
nuo ficcatae non rigidae fiant. Oves ufque ad 
200 libras funt ponderofae. 
c Tcbercafficaeoveskimm Anglicaeprorfusaequa- 
lem geftant. Hae oves circa Medved izaam 
flumen haberi poflunt. Quum Imperator Pe¬ 
trus anno 1722 arma in Perfiam expediret, 6c 
Tchercafficas videret oves, edidto propofito 
juffit ut per omne Aftracaniae 6c Cafaniae 
regnum hafee oves folas alerent, unde quae- 
dam hue pervenere; mortuo autem panels poll 
annis Imperatore edkftum hocce prorfus neg- 
ledturn: praeterea ad fluvium Kynel colonk 
eft Tchercaftbrum, in Orenburgenfi prae- 
fedhira, quae has oves fecum adduxit. 

22, Bos 'Taurus, Boves Ruflorum funt minutes, 
Khalmyccorum majores, maximae ex Voraink ad- 
dudlae. 

23. E quits. Caballus. 

a Ruflici equi funt minores, durx 5 c longinquk 
itineribus apprimis utiles. 

b KbalmycciciEqui, paullo majores Rufticis, duri, im¬ 
primis in Ionginquis itineribus utiles,gramenquod- 
iibet, etfi durum, ftramineum, frutices imo 
aequi bonique faciunt; triduo ad 400 mtUkria 
Anglica curfu perficiunt. Venditi aKhalmyccis 
non raro per plufquam 100 Angl, niiliiarium fpa- 
Vol, LVII. Y y tiuin 
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tiutn per deferta ad fuos redeunt dominos, faepe 
& Volgam tranant, Hieme fub nive pede ci~ 
bumquaerunt. 

JSagayenJ'es & Turcommamici 6c Bajhktrici ma- 
xime vero Kirgifici Equi multo his funt vali- 
diores & majores, laboris feracifiimi, aeque af- 
fueti ungula fub nive paftum quaerere. 
d Tcherca(]ici Equi , Khalmyccicis vix majores, 

nec forma praeftantes, nam cervix eis rigida, 6c 
cum plurimis equis ea fit convexa, his ut pluri- 
mura eft concava, atcurfu longe omnium velo- 
ciffimi, & aeque ut reliqui laboris feracifiimi, 
triduo ultra 500 imo fioo mill. Angl. perficiunt. 

. CaroeqpmaKMl^^ pullusinterlautiora 

reponitur, lac propoto, acefcens, fermentans 6c 
- deftillatum inebrians, Kumys ; bis deftillatum 
Jrecca appellator, faporis admodum ingrati. 

CLASS IS SECUND A. AVES, 
Accipitres. 

1. Falco, Melanaetes, Aquila , Valeria , cera pedibuf- 
que luteis. Ipfc pullum hujus generis, plufquam 
duos pedes Anglicos longum vidi, circa Dobryn- 
kam. 

2. - aerugmfus, cera luteo-viridi, corpora 

,, grifeo fufco, pedibus luteis, ubique paflim circa 
■.'■YolgaoV'Obviua,- 


Picas* 
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PlCAE. 

1 ‘ f 

3. Corvus Corax. 

4. --i—. Cornix. 

5. -- Frugilegus. 

6 . ,-. Monedula. 

7 . Monedula iota nigra, nec unquam caeru- 

lefcens, occipite incano, fronte, alia caudaque 

nigris j magnitudme monedulae ve! parum minor. 
Omnes hi Corvi in fylvis ad Volgam frequcntes. 

8. ... glandarius. Pica Glandaria. 

q. -—. Pica. Pica varia. 

10. Gracula Atthis, corpore viridi, dorfo cae- 
rulefcente, abdomine ferrugineo, pedibus rubris> 

f magnitudine monedulae; trans Volgam ad Yeroo- 
flanum flumen vidi. J . 

11. Cuconus canorus in fylvis pamm auditor. 

12. Pious martius 1 circa arbores putrefcentes fre- 

13. 'medirn i quens uterque. 

14. Merops Apiajler gregatim trans Volgam ad 
Yerooflanum flu men vidlitat. 

15. Upupa Epops ad ripas rivulorum infruticetis prope 
coloniam Palatinam a me vifa. 

Anseres. 

16. Anas Cygnus in lacubus ad Volgam frcquens. 

1 7 . Cygnoides orteygalis f. Anfer Mofceroiticus 
roftr'o lutco cera magria nigra, occipite atro, facco 
gularii corpus grifeo-luridtim, a-lbo mixtum, 
pedes luteo-rubicundi. Pa film ut Anfer domefti- 
cus alitur; tamen multo major eft. 

18. ——- Anfer . Anferes feri innumeri in paludibus 

Y y 3 trans 
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trans Volgam degunt. Anfer domefticus ubique 
alitur. 

ig, -- Anas mofcbata fcra &z domeftica, his locis 

habetur. 

20. - Bojchas major. 

21. - clypeata 1 Hae fpecies roilris dilatatis 

22. ——• platyrhynchcs r . in lacuftribus circa Vol- 

23. —— Jlrepera J gam funt frequcntes. 

24. - Penelope f. anas fufca , capite rufo, fronte 

alba, caqda acuta in lacuftribus circa Volgam. 

25. Anas Harumfpecierum innumeri 

26. --- Crecm > greges inpaludofis trans 

J Volgam habitant. 

^•P^lbcA-^s .Omcrptalusi , corpora: albo. InteC* 
cente in dorfo colons pallidefufcL Roftrum ultra 
, pedcrii Ahglidum loijgum, inferior mandibula bi- 
furca, cum facco gulari, in ripa Yeroofslani. 18, 
vidi. _ ' ... . 

2.8, .. .. . -p — Carlo cauda aequali, corpora ni¬ 
gra, roftro edent-ulo, in apice incurvato, pedibus 
nigris tetradaftylis palmatisin occipite cranium in 
proceffum odeum acutum finitur. 

29, Cox-YMBUSi auriias in Volga. & lacubtts .vidnia 
obvius. 

Grallae. 

o. Peatalea Leucorodia colons albi, pedibus 
.tojftroque, apice rotunda|o, dilatato* rubris, ad Vol- 
gamfrequens. " /■ 

1. Arcea Grus ad Volgam. 

2. — Qinerca major ibidem.. 
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' - Ibis nigra, roftro arcuato, pedibus & 

roftro luteo-rubicundis, corpore nigro, viridefcente 
xnagmtudine corvi cornicis, at elatior ob pedes 
col I umque elongatum.longitudo ultra 3. pedes Ansi 
a roftro ad pedes; gregatim in paludofis Volgae de- 
gtt, ibique ranis, lacertis &c ferpentibus vidtitat 

3 vixs AX ruJikok ia fyIvofis ad the 

35. --- Phaeopus col ore. fufcorufefccnte. nee- 

tore gnfeo. The WimbreL cnee, pec- 

36. —- Gallinago. The Snipe or Snite. 

37. -—- minima . Priori fimilfo, fed multo 

P umu!is Cf ini.bus fimilibus. The Jack- 

38. Tringa VaneUus,. 'V.11, 

39. -- Giareola, l ad Volgam admodum 

40. -- Hmleucus. J trequentes aves. 


43* caiva coceinea. cornore 

•■■'X ,ob »* 

rub aqua Ut hitundines, q„od 
Jplc m korufija expertus him. ^ 

43. RALX.U8 CVr.Y in hiimidis ad Volgam. 

44> Ot i s. Tarda habitat inter fata,. 

4,5 obvia. 5l/WA ' ‘ n Campis dcfcrtis trans Volgau* 
G A LUNAR. 

46. Pa vo crijiatm a fiaaffnatihus alitur „„.•* 
*"* 4 S^Uinis &: njelMgriilLs excludumur. P 1 

47* Meleageia 
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47. Meleagris Gallopavus domefticus ubique 
alitur. 

48. Phasianus Galltts. Copiofe alitor haec fpecics. 

49. Tetrao f’eirix in betulctis cis Volgam. 

50. -— Lagopus hie me albus, exceptis redrici- 

bus, & aliquot pedoris maculis rufis. 

ji. —--* Coturnix copiofa, in fatis ex utraque 

parte Volgae. 


.. Passeres.- ... 

52. Columba omas dmejlica t in villis alitur, 

5j. Palumbus in fyivis frequens. ; 

54,,.. Turtur major dotneftica, colore 

grifeo-incarnato, macula laterali colli nigra, in iylvis 
cis Vqlgatnfreqtiens.^ , 

55. Alaoda drvenfis in utraque Volgae parte, in 
campisadmodum frequens. 

56. .. .. . Teltonienjis roftro cylindrico, fubulato, 

redo j lingua bifida. Unguis pofticus rediorj, 
digito raulto longior. Ro/irum ad bafin nigrum, 
craffiufcultim, apice albefcens. Corpore alifque 
nigris, in capite, dbrfo, & in fummis alis, pennis 
pauds rufefcentibus, fexta remigum margine ex- 
teriorealbaj duae mediae redrices rufae. Grega- 
tim trans Volgam in vicinia lacus Yeltonierifis oe- 
gunt hae Alaudae. Alaudae Teltomenfes appellan- 
tur. Saporis exquifiti, & admodurn font pingues 
menfe Augufto, magnitudine Sturni. 

57. Sturnus vulgaris. In pratis trans Volgam in- 

numeri fturnorum greges viditant. *" 

58. TuRnirs tnuficm in fylvis ad Volgam. v - 

59. Loxia in fylvisad Volgam. 

60. Em- 
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fio. Emeeriza calmdra j in camp!s f requcm . 

62. Frincilla coelebs in fylvis. 

^ 3 * -- Car ducks, \ j n ^ am p; s obvke. 

64. —— -- Linar ms > J 

65. ----- Schoeniclus in arundinetis ad Ylav- 

lam & trans Volgam. 

66. -- - domejiica ubique frequens. 

67. Motacilla Lujcinia j fylvas cantu replent 
innumerae. 

6 8. . . .— «' Curruca in fruticetis ad Volgam. 

6^. ..—- flava\n campis reperitur. 

70. . ——• alba , pedtore nigro, ad aquas fre¬ 

quens. 

71. Parus major in fylvis. 

72. .— palujlris in falidtis 6c arundinetis prope 

Volgam. 

73. Hxrundo urbica, fub tedtisnidulatur. 

74. -- riparia, in deferto ad flumina Ycroo- 

flan, Targun, Cuba, etc. in foraminibus vidti- 
tat adeo frequens, ut rnulta millia flmul videri 

. poflint. '• ; 


CL ASS IS TERTI A. AMPHIBIA. 

Reptilia. 

j. Testudo lutaria .; tninorem ovo excltiifara at 
mortuam reperi, trans Volgam 5 innumerae hu]us 
generis in lacubus ad Volgam habitare dicuntur. 
a. LAcEkkA agttif in campis -aefllu torirentibus, ubi- 
que obvia, grilca raaculis nigri^. 

3. Ra&a 
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r ingens ranarum copia in pa- 


. Raw A iemPorarra, 



Judibus ndVo!gamj& quod 
ohfervandum, jam hiccln- 
morilms liils, aerem re- 
plcnf, cum in reliqua (Vp- 
tentrionali RuflU Tint 
mutae. 


• SeRPENTES. 

5. Coluber magnus ad 2 6c 5 pedes Angl. colons 
grifei caerulefcentis, maculis nigris. Tub abdomine 
iutefcens, venenofus efle dicebatur* nonniii par¬ 
tem exuviarum vidi. 

6 . ---colons lividi, caput triquetrum, cor-. 

pore latiore macula coloris rubicundi in capite, ab¬ 
domen craffius; venenatus, in terra 8c aqua vivit, 
fibilat; ad Volgam 8c Yerooflanum invenitur: 
ad 3 pedes longus. 

7. Coluber coloris grifeo-fufci, fafcia nigra teflel- 
lata in dorfq, fefquipedem longus, in paludofis vi¬ 
vit. 


Nantes, 

Acipenser. Spiracula lateralia folitaria, linearia. 

Os fub capite retradtile edentulum. 

Cirri Tub roftro ante os,in omnibus quos vidi,quatuor, 
Cauda furfum recurva. 

8 ... .—. Stum roftro brevi obtufo redto, cirrhi 

quatuor ante os. 

Caput comprelTum, offa figuris afterifcorum in- 
fcripta. 

6 Corpus 
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Corfm ■quinquangulare, pyramidutum, dorfofafti- 
fubdcensf 1 cinerco ' flavefcen s. Caro 

Squamarum oflearum feries quinque. 

uncina* ‘ fqUm ' iS raa > rlbns «‘torfum 

--2 & 3 Later ales 37, 

ventrales inter pinnas pedorales & 

Longitudes 6 ad 16 pedes Angl. 

^ to Cirri 1 » roftro elongate, acuminate, rec- 

Sfc 4 ° s ’ “ rne mi ™ s ftpWo, a me non 

10. Rutherms major rollro donnitn 

SrT; Inlf «°> panllulum fuptoo 

Sr’ d0 /° 

» t u<io^adS';X W ator “ D1 fcrics ;i- Mag- 
minato te&o^Cirri elon S ato acu- 

feries 5. Magnitudo ad 4'pedST*"*” ° ffrarUm 

re~c^7 4 fmetr^fr b «v! obtnfo, 

afterifmorum infcriDta ^ 

P^midatum, 

colore atro-cinereo in llS! - ^ '.^WtiTcola, 
caudam teffe^iata.* C^ a ^ ecirca 
dines jr o^afe nncit pa^^^ <>- 


Vot. LVll. 


Series 
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Scries i Dorfalis Iquamis majoribus retrorfum 
uncinatis 12, 13, 14 vel 15. 

——~ 2 & 3 Laterales 69 vel 70. 

---- 4 & 5 Abdominales io vel 11 inter Pe£t, &c 

Vent, pinnas. 

Longitudo raro 3 vel 4 pedes cxcedit. 

Pinna dorfalis props caudam officulis 46. Pin. 
Pe< 5 t. 36. cum prima rigida. Pin. Ventr. 24. 
Anal. 27. Caud. 150. 

13. -— Beluga f. Albula. Roftro brevi ob- 

tufore&o. Cirri 4 ante os. Caput triquetrum. 

Corpus teres conicum, Cuiis laevi$,in dorfo nigri¬ 
cans, fub abdomine alba, circa caudam tefiellata. 
Caro alba. Squamarum leries 5 depreffae. Lengt~ 

. fiido * 4. ped. Angl. ad 16. Trescjusyfcrietates 
dicuntur, quas non vidi. 

Qbfervatio . Omnes hi pifces ex membrana in- 
teriori (AngL found didta) dant Ichthyocollam, 
at Beluga praebet optimam. Sic & garum ex 
omnium acipenferum ovis fieri poteft, ex Rutfreno 
. • minors optimum. Verno tempore raro hi pifces 
eapiuntur, aeftate pauci, ut plurimum tamen Ru- 
theni minores. Auturano jam freqaentiore* cap- 
turae; hieme maximae pifcaturse fub glade infti- 
• tttuntur. Hi ertim pifcesin profundH&ma loca flu- 
iniiaum'Volgae & Yaiki gregatim coeunt, & otft« 
nemlocumab imofundofiuminis ad glaciem ufquc 
replent. Hibarnis copiis stcipenferum myenfcis, die 
••poft 

.& uncis conto longiffimb ira$»<Si^ inftrudli ad 
locum contendunt; aperta glacis quilibet' 
uncum demittif, & ope ejufdem pifces in glaeiem 
extrahit * fi majoris molis pifcem eft nadlus, 

■V fl'Vl 1 tdvocat. 
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advocat vicinos ut opem ferant: jundtis itaque 
viribus pifcem extrahunt,&in commune vendunt. 
Sic quotannis multa millia Acipenferum capi- 
untur, &excepto Iluthcno majore, omnes Cafpii 
littoribusque vadofis ova deponere videntur j 
hujus Colins piiciculi minuti duarum unciarum in 
fluminibus capinntur, reliqui nunquam 8 unciis 
minores. 


CLASSIS QJJ ARTAi PISCES. 
Thoracici, 

1. Perca Jhwiatilis , pinnis dorfalibus diftindtis, ic~ 
cunda radiis Cedecim, lincis utrimque fiac nigrio, 
pinnis ventralibus ruberrimis. Perch. 

2. -- Lucio-perca , pinnis dorfalibus diftindtis, 

fecunda radiis 25. 

Pinna Dorii I. 14. II. 25. P P. 1.5. P. V. 6, P, A. 
15. C. 22. canda finuata. 

3. -.—~ Lucithperca mwr> pinnis dorMbus dif- 

tindfcis, fecunda radiis 22. 

AfiDOMINALfcS. 

4. Esojc Lucius Membr. BranchtoH. 

P. D. 22. P. P. 14. P. V. II. P. A, 18. C. 25. 

5. Clupea Membr. Branchioft. VIII, , 

P. D. 15. P. P, 14, P. V. 9. P< A* 19. a 25. 
JLatifudo ad Rongitudincm 4. Venter cultra- 
tus, abdominis carina fpims acutiffimis praedita, 
fqnamae argenteaej faepe ad duos pedes longus. 

Z z 2 6, Cv- 
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6. Cyprinus CaraJJius, cauda integra, fquamis aureis 
nigricantibus, linea laterali redta. 

P. D. 19. P. P. 15. P. V. 9, P. A. 8. C. 24. 

y, ...— Tinea, cauda Integra, corpora mucofo 

fufeo. 

P. D. 11. P. P* 17. P. V. 11. P, A. 10. C. 25. 

8. Cy PR in us, an Cephalus? Dorfo capiteque craffo, 
pinnis ventrali Scanali rubicundis, fquamis magnisj 
longus 4. ped. ufque ad 2 ped. Parifinosj latus 4 
uncias, circa pinnas ventrales, cauda integra. 

o. ...— Idus. Cauda bifida. 

P. D. 11. P. P. 16. P. V. 9. P. A. 12. C. 23. 

xo. —. .— JeJi’s pinnae ani & ventrales rubrae 

pedtorales, fufeae, cauda bifida. . 

... p.0, XI. ,P.P. 4-5, P. V, 9. P. A. 12. Ci ; 22." 

11, .-an Afpitis f capite acuto, fquanfis 

magnis, longus 2 ped. Parifin. lat uncias 54. circa 
pinnas ventrales. 7 ' ,. 

P. D. 11. P.P. 18. P. V. 9. P. A. 16. C. 23. 

12. —--r— AUurmis. 

P. D. 10. P. P. 16. P. V. 8. P. A. 18. C.22. 

x j,___ Brama minor pinnis omnibus nigri- 

cantibus, nonnifi magnitudine a Brama differt, nec 
tamen idem, aetate diverfus. 

P. D. 12. P. P, 15. P. V. 9. P. A. 24. C. 27. 

14. ———- Brama major. 

P. D. 12. P. P. 25. V. 9. A. 27. C. 28. 

15. - cultratus, ventre acuto cultrato, dorfo 

redto, fquamis argenteis minoribtts, longus ufque 
ad duos pedes Parifinos, lat. uncias 4 4 -. 

?. D, 10, P. P. 27, P. V. 8. P. A. *4. C. 26. 

■■ 1 6, Cy- 
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16. Cyprinus, an Bailer us ? admodum ktus Sc 
tenuis, argenteis fquamis. 

P. D. ii. P. P. 16. P. V. 9, P. A. 29-50. C. 25. 

Hie fubfifto 3 & Specimen Hifloriae Natural is Vol- 
genfis finio, fperans fore ut eo & plures excitentur ad 
his perf'e&iora edenda, . 

Dabam Lohdin5,die xxviil ‘ 

Febr. anni 1767. 

Joannes Reinholdus Forfter. 


XXX 1 J. 
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XXXIV. De Problemate quodam Algebraico , 
deque evolutions mechanic# cujufdam Cur¬ 
ves inter infinitas hypermechanicas , qua 2 
determinate equation} fatisfaciunt* AuSiorc 
Pio Fantoni, Mathematico Bononienfi. 
Communicated hy Sir Horace Mann, His 
Majeflys Envoy at Florence. 

Read Jane z$, j'^UI in computationibus analyticis 
I76 7 ‘ \ } verfari folet, animuin non modo in 

ea prsfidia folet intendere, quibus problenftata dedu- 
cuntur ad aequationes, fed maximam ubique exoptat 
concinnitatem, atque elegantiam, ut univerfi operis 
apparatus, conftrudtio, utilitafque commendentur. 
Quantum vero elaborationis, ac ftudii plerumque ad 
hsec fingufa requiratur, ii probe intelligunt, excellent 
tiffimi viri, qut fe jamdudum algebras dediderunt. 
Veruntamen fateri ultro debent, non mediocrem ali- 
quando utilitatem obtineri _ poffe ex hujufee potius, 
quam illius method! applications. Fit enim non 
raro, ut cum quseftionem aliquam fubtili licet ingehio 
verfatus fueris, alia tandem methodus meliori au- 
fpicio fufeepta, illico tibi elargiatur clariorem ube~ 
rioremque ejufdem ' quaeftionis folutionem, ex qua 
multa praeterea obtineas quse admireris. Id vero mihi 
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in fublimi problemate quodam algebraico, an bene 
feliciterque contigerit, . veftro judicio, Academici 
fapientifiimi, quod maxiini facio, decernendum 
relinquo. Si interea, ut exoro, hanc meam elucu- 
brationem fumma humanitate vefira exripietis, ea 
deinceps utar in aliis non contemnendis rebus turn 
pbyficis, turn mechanicis, ut veftra fapientia duce, 
facilius ad quafdam naturffi adhuc reconditas leges 
pervenire poffim. 

Nunc porro velim inteiiigatis, me in hoc argu- 
mento analytico, de quo loquor, tria maxims pr®* 
ftidfie. Primum enim curvarn quandam exploravi- 
mus fuis coordinatis ad axem, & licet ltcftiffirnis prae* 
fidiis ufi fuerimus in feparatione indetenninatarura, 
licet inveftigationem noftram fatis ultro promotam 
confpexerimus, in aequationem tandem, ut dicunt, 
hypermechanicam irrumpere opus fuit, in earn vi¬ 
delicet, quae expofeit mechanicam quadraturam cur- 
varumexigentiumprimo mechanicam circuli quadratu¬ 
ram, Ex hac autem fere inextricabili conftru&ione. 
non ea certe confedaria, quae in votis erant, erui 
degantiffime potuiflent,. Quare difficultate rci vcluti 
ddmmoti, fads opportune curvarn noftram ab axe ad. 
focum deduximus, atque hoc modo univerfum illud- 
opus, cujus dilucide enodandi fpem otnnem antea- 
demifimus,, eo tandem feliciter perduximus, ut ipfum 
rede eflet, nobifque pleiie ladsfaceret. At vero in 
hac fecunda probietmtis mei parte dum con- 
tendo, dum iltam conftanti animo defugio by* 
permechanicam conftrudionem, atque ad pure me* 
chanicam propero, invenio tandem in infimta cur- 
varum hypcrmcchanicarum familia#. quae peculiari 
/ ■*' cuidam 



cuidam equationi fatisfaciunt, unatn prietcrca 
curvam opportune abfcondi, que a fimplici quadra- 
tura circuli dependeat, queque nobis conftrudionem 
plcnam aptioremquc impertiat, fitque Temper in 
poteftate, , dummodo y demur per x, quanquam 
leparari indeterminate nullo pado ab invicem pof* 
fiat. Qui rem hanc altius perfcrutari curabunt, 
non difficiii laborc intelligent in equationibus na¬ 
ture hujus Temper includi curvam limilem noftrae 
Txmili modo detegendam. Cujus Tane methodi 
cognitio an utilitati & commodo Analyftis futura 
Tit in hujuTmodi operofiffimis queftionibus Tolven- 
dis, non eft cur diuiturniori oratione vobis exponam. 
Properamus itaque ad rem noftram. 


PROBLEM A. 

T ab- XIV. . Figura prima. 

Invenire curvam IM m ea proprietate donatam, 
ut ex dato pundo A duda in tangentcm MT per- 
pendiculari AG, intercepta MG fit Temper equalis 
conftantitf. . ■,.> : r 

Ex pundo contadus M in axem AP due perpen- 
dicularem M P, eique parallel am infinite proximam 
mp, turn excita ex pundo M redam Mr parallelam 
P p, dicque AP = x, Vp = Mr= dx % PM =s^, 
m=dy, & MG=r«. Brit M 'm^WT¥' 

ry TA==^^, TM=| V^+ 7 /, ideoque 

ysf dx" dtf* 

u I as -.« ■» ... 

ay 
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At propter fimilia triangula M sm t TGA, erit 

Mm :Mj:: TA : TG. feu ^ 7 +^:dx ::: 

, 

y __ dx +<i y _ a ' unc j e f a( ^- a extremorum mediorum- 
que multiplicati ons, eri t ad dx x +dfzxzydy -f xdx, feu 

ydy x a\/dx z 4 " df 


X 


f+ 


dx * # „ 

Fac auten* pro feparatione indeterminatarum 
/-?, & confequenter <&= tumque hos vaiorcs 
pro at, & dx f ubrtitu e in data aequatione. Habebis 

y~7=-~rj+ — & fa&a differentiatione, erit 

aydt_ —a'>dt r dy tfdt __ 
tt 


tdy .ady 

a * f 


. n££L - 4 . 

lCU y~t.a % + t* 


cV/f 


Cum porro ex nota Bernoulli methodo fit _ 

* »' , ... . ,, 
=7“~F+^» pone dantatis gratia hafce logarithm 

micas quantitates ss Hinc habebis *— — 

—====1. Politis autem—— ~ =s atque ideo-_ 

ty.a 1 + f* n p* au i uc lueo-rz: 

feu y =s & fadta harum quantitatum fubfiituti- 
one, obtinebis — ~~ a ' dt 


feu dp 


P npt.a*~ +-l*P 

pofito videlicet jam primum n at 
quittir df —.'I ' 

■ VouLVAi: -: >VAa» 


ex quo 
" Se* 



[ ^ 

Sed quia conftituimus fuperius x ■ 

fi in hifce yaloribus coordinatarum .v & y fubftituas 
sequivalentes valores expreffos dumtaxat per t, 6c dt y 
habebis demum 



6 c _y = 



Qui veto hujufmodi formulas ad conftrudllonem. 
revocare ftatuerit, intelliget ille quidem infinitis 
dumtaxat curvis problema noftrum plane exhauriri 


pofle. *At quis nondixerit 


e 4-ss 1 


k x: fi 




Pxigere 


conftanti lege in quolibet eafu quadraturam mechanic* 
cujufdam cUrv®, qu® ipfa primum a mechanica circuli 
quadratura dependeat ? Prirao certe hujufce formulae 
adfpefifcu nemo non judicaverxt problema nollrum 
hypermecbanicum fore ; maxime vero cum nulla 
dire&a methodo, quantum mihi conftat, compertum 
lit, hujufmodi formulas revocari poffe ad alias, quas a 
fola. circuli quadratura dependeant. Quapropter in 
ilia ego opinione adhuc efTem, ut folae hypermechanic® 
curvas apt® forent fatisfaciendo problemati noftro, fi 
quaefitam cury^n ab axe non traduxiflem ad focurji; 
ex quo U|£&&Mk$phdui fura, .quaeffiones hujufmddi, 


* * Fluens Aassr y X fjt-jt lL a fola circuli quadrature 

J ? + J ? + 


pendet & hac eft ss==rz — as.ass-; X /—rtn 

cujus radius eft a & tangent r.) W. 


(arc circuli. 
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quas ab initio dixeris implicatifilmas, feu pene inex- 
tricabiles, fola tandem circuli quadratura expediri 
feliciter pofle. Quo autem modo id fadtum a nobis 
fuerit brevi.expono. 

Figura Secunda. 

Referatur * qu'asfita eurva IMm ad focum A, ex quo 
dudtis duabusordinatis AM, Am minimum angulum 
continentibus„ centro A, radio AM defcribatur infini* 
tefimus arcus bid, turn vocetur AM=5f, bid~dx, 

; dudtaque tangente MG, atque in ipfam ex 
punfto A perpendicular! AG, fiat interce pts MG=g, 
unde perpendicularis AG erit = *Jz l — a\ 

Propter fimilia triangula AMG, bldm erit blm : 
tnd :: MA: MG$ feu ds: d% I a, ergo %dz zx ads, 

& ..integrandd Ad-\-dsssz~. -- CanAkt itaque curvara. 

quaefitam effe rediificabilem, eftque A quantitas 
addenda, fi opus fuerit, aquationi complendac, quam 
A demceps^det<KiBin^|p«®r! i v - 

Erigamr intcrea aBquatiodi^rentian^adquadratuinfti 
&c ofietur ssVa* ±s a'di* = a*dz % ■i r a*dx % , ob triangu*. 
lum bldm infinitefimum redtangulum in d. Hanc 
ergo habebis as* ~ a*, dz 1 zzd’dx *; five dz ^s 1 — a* 
xza-.dx, quae eft aequatio qupefitac curv« relatjc hoc 
modo ad locum A. - -■ • '• 

Multiplicetur haec ultima asquatio per ~,j fiet 
af* ^kz-^aa=z^~ - Integretur j babobis rfB-b 

* Hujus curv^ evoliitani & radl»n| 

curvaturas jamJudum Invenit Simplon 5 confulas enim pagin'. 
151 & 163 in tractatu fuo de fluxionibusi E. W, 

A. a a 2* wv 



E 3 6 + 3 


B eft quantitas* addenda, ft opus ea fuerit, in inte~- 
gratione. 

Ut vero redigatur aequatio fuperius inventaad arcum 
radii conftantis, abicinde AE a a, & defcribe arcum 
minimum Ee, quern voca = du. Habebis z: a: :dx\ 

: du. ergo dx — j quo valore fubftituto in (ups-' 

riori aequatione dz^z 1 haec mutabitur in 

iftam in qua infant variabiles k~ - 


ZZ* 


aa*Jzz • 






f- 


—. Cum autem-- fit ele- 
2 2 


mentum areae. oatens eft curvam efle quadrabilem» 


f Ut primum membrum ad formulas magia cognitas. 
reducatur, ita^uatibneni diipono 


ZZ 


}• 


tom conftituo AG* V' 2s i ~4*= t, fatftaque fubfti- 
tdt adt Formula 


tutione, orietur = dt ■ 


+ a* 


ePdt 

f+jz Ut conftat, eft elementum arcus circularis, cujusi 
radius= d, tangens 

Ultima . igitur, haq aequatio ad • couftradionem^> 
perducit* qm circuit quadraturam fupponit.- Centro- 
itaque A, ra$q AI m a, defcribatur circulus ILP* 
cui fit tangens tndefinita IKL, Sumatur in hac tang- 
ente quaelibet IHafe/, & agatur feeans AHsssk; 
ftime praeterea; dtfFerentiam. inter-ttogentem IH, & 
qbs arcum IL, quae erit »»; tandem accipe arcum IL 
buic differentiae aequalem, & per pun^um E due, AM 
«=; AH, puniftum M eritirt-c'urva'qu®fit|*;'.• •}: 
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Ex ■ hac conftrudtione facile colligitur curvatir- 
noftram incipere in pundto I, turn ad modum fpiralis 
femper rccederc a circulo, & infinitis circumvolutioni- 
bus ilium ambire. In pundto I curva tangitur a radio. , 
IA. Nullam addidi in mea conftruftione conftantem, 
propterea quod conftantis additio curvam non mutat., 
Nam IE vel jit. aequalis », vel u -f b, vel tandem u-b % 
eadem prorfus curva enafcltur. 

Nunc vero funt determinand.se. conftantes A & B, . 
quae additse funt in integr.atione, dum curva rediifK 
cationem, .& quadraturam invenimus. Qnoniam , 

Z % 

pqfito s=o, fit z .z=;a t aequatio — — A a —..a s, data? 
hac hypothefi, in iftam mutabitur ~ •— A<s =0, under 
A.;= quaprppter aequatio completa erit^~^=r... 

V *4 , JJ 3 '\ . ' " 

Atqui zzr~aa —; H. ergo — = J. 

Qtjod fpediat ad quadraturam, jam con fiat fore- 
ar-eam AIM’ =3 0, cum fit radio,- -feu m*a$ ergo ■ > 

:sequatiosBq- l 855 ,==.evadit -in'.hac. • 


hypothefi in iftam <zB=o: ergo aequatio completa eft 1 * 


as*— aaV %% — aa 


r /•! 


• s 3 ergo j 


ideoque fpatium IAM eft .tertia pars rec-. 


tanguli ex AG; feu IH, & ex curva IM, 
jR»4fum ofculi hac ratione defipiemn?, JDacatur . 
raaipsA3^ : pCiTPendiculans rc&ai AG,/& jungatur 
RM.-'&• parallel**, 
GA, MR pariter sequales emnti & parallel#,. Ergo 
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MR perpendicukris radio AR tanget circulum, & 
perpeodiculariter occurret curvae Mw. Eodem pror- 
fus modo dudto radio A r normali redt® Ag, linea wr 
erit tangens circuli 5 & normalis curvfe Mm, Igitur 
curva IM m ea eft quae nafcitur ex evolutione circuli, 
& redta MR = AG sequabit urcum circularem IR. 

Quoniam vero RM=AG= 1 H, & IH ex con- 
ftrudtione aequat duos arcus circulares IE, IL, arcus 
IR aequabit duos arcus IE, IL, & dempto com muni 
IL, remanebit arcus IE = LR. 

Infinitefimus fedtor RM«, qui eft elementum are® 

REIM aequalis eft Sed dssz~~ er g° 

RM« = ^. Et integrando area REIM = 

Sed etiamarea IAM fuprd inventa eft aequalis —» 

ergo area REIM == IAM, Et ablattrlfjatio eomrauni 
IBM, to tot fedtor IAE ss MER. Addito autem. 
fedtoreEAR fit fedtor IAR = triangulo AMR, quod 
apprime cum veritate confentit; nam cum arcus 
IR = RM, conftat fedtorem IAR square triangulum 
ARM. , . 

Curva tranfiens per omnia pundta G.^. erit bafis, 
ex qua: giguitur tradtoria IMm. qC|gj»hana’ fit base 
■ curva breviter videamus, Qupniam Ghn, & MRjw 
font fedtores fitniles* '& AGsss RM, erit Gnss Mm 
ssds. Ergo sequatio ads^ztdt, erit ®quatio curv® 
^qusefit®, exiftente ordinata. AGpar, Gn&zds, ’Ut 
aufe) ®quatio reducatur ad arcum radii conftantis,, 
■■ivoefef Tajsddwy erit tier-:ds : 
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Ergo tdt=-tdw, five dw=df, five tandem Tf=grz, 
an* eft sequatio fpiralis Archiiiiede£e,cujus conftrudio 
ita peragitur. 

Age radium AP, perpendicularem radio AI, & 
fumatur arcus PQ^aequalis radio j turn polo A, de- 
fcribatur fpiralis Achimedea tranfiens per pundtum Q; 
hsec ipfa, erit bafis, ex qua defcribitur tradtoria IM 
prasdita tangente conftanti GM=tf. 

Interea hsechabe: fpiralis Archimedea eft ea curva, 
a qua tamquam ball noftra generatur tradtoria 1M m. 
Nunc fupereft animadvertera, quod fi in ilia formula, 
quatn vir clariff, Vincentius Riccatus method© motus 
tradtorii conftruxit in fuo commentario deufuhujus 
motus in aequationum differentialium conftrudtione 
(ubl hanc methodum illuftravit penitufquc abfolvit) 
ft, inquam,..'in;ilia forraula fupponas x & y efte coor- 
dinatas fpiralis Archimedese, & y datas efle per x p 
quamquam indeterminatse feparari omnino nequeant, 
fufcipiet didta formula ex infinitis, quarum eft capax* 
unatn. qupque conftm^iopem dependenter a noftra, 
cqrya; -$k- ex'- quatuorRiccaftanis.Ibidem.'/cxpofitii 
fbrttJulis, qu» hypotheft noftrae convenit prima eft K 
nimirum. 


abdz 



A i *qdx < =zbdy, 


Fadfca ergo, ut dixi, fuppofitione, ejus x &cy efte 
coordinates fpiralis Archimedea.% fi infinita pundia N 
conftruendas curvae tuto invenire enpias, exigit ilia 
methodus, ut deferipta tradtoria IMm op* fiii, feu 
tangentis cqnftantis GMw, fa&o Jam. motu ttG 
verfus Q, ‘ft&qilifcftmiinaim' axe qbacumque conftanti 

per pundum fa 
ducaa 
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ducas pdrallelam tangenti GM, donee -occurrat ordi¬ 
nate OG=y in pun&o N, hocce pundtum, ut ibi 
demonftcatur, eft Temper in quaefita cum. Atqui 
vidimus fiipra redtam RA parallelatn tangenti GM! 
hujus noftrae tra&ori®. IM m fore, perpendicularem 
radio AG .fpiralis- Archimede® AQG. 

" Figura' Tertia. 

• r Ergo ut habeas infhiita pundta N.N. conftru- 
end& curve, fufficit quod fomas Temper in axe con- 
ftantes FG, ?G±=.b ad eandem plagam, tumque a 
pun&is G, G ducas in radios fpiralis AM, AM 
produdtos, ii oporteat, nprmales GN* GN»' donee 
occurrant ordinatis PM, PM in N.N. Hoc modo 
obtinebis per mfinitapundta curvam hac methodo 
deferibendam. Irivenies itaque hujufrttodi curve 
lamum £ ett * tu£n a fpiralis arcu AMS effe ANT 5 ab 
altero vero fpiralis arcu SMO efte ANQ; a tertio 
OMR efte ANV j a quarto RK efte AY; a quinto 
denique KZ efte AW, & ftc in infinitum aflympto- 
ticos ornnesj ex quo propterea vides integram 
curvam, quae noftrae formulae conftrudtionem fuppe- 
ditat in hac videlicet peculiari tradtoria abdita ramis 
. numero infinitis gaudere, ac eorum quemlibet votis 
t iatisfacere poffe. 

Bed quia-adobtinendara didt® formulas conftruc- 
tionem opus maxime eft ut abfcjfiSe# fint ih axe, earum 
vero ordinatae y fint omnes inter fe parallelse (noftrae 
autem y hie funt ad focum) ac prapterea oportet ut 
• eaedetn y datae fint per if, vel poftea feparari indeter- 
iminatae poftint, yel non, nunc ergo ut Jiifce conditi- 

" " .. ■ *. ‘' onibus 
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onibus compleam, fatismihi erit invenire aquationem 
fpiralis Archimedes relatae ad axem, quod fic 
aftequor. 

Figura Quarta« 

Sit fpiralis Archimedea AmM, ejus axis FAF, ab- 
fcifla AP = x, ordinata PM ad angulum re&um 
eique infinite proxima pm. Du da mo parallela 
ad axem, erit, mo=sdx % oNl~dy. Sit propterea AM 
radius fpiralis = t, cum quo Am faciat angulum 
infinitefimum MAm, & ccntro A, radio AM, 
defcripto circuli arcu mr y erit Voca arcum 

mr=ds, & eodem centro A, radio quovis conftanti 
s= a, defcribe circulum F cb, 6c voca ejus arcum 

infinitefimum cb—du. _ ____ 

Ex hac praeparatione erit prime AM = AP f; 
PM*, feu If-y, & / rs vV -j-jy 1 j unde dtxx 

Praeterea habebis Tvlr* ■+• rm ssHw* ieu 

df -f dd-=d x*4- dy\ Sed ex fimilitudine Scdorum 
A cb, A mr, eft Ac: cb :: Am: mr ; feu a : dt :: t ; ds. 
& ex aequationc fpiralis Archimedes ad focum habes 

uA 

cbzzMr, feu duzzdt ; unde erit Ergo fa&ia 

opportune fubftitutioaibus in altera fuperiori squatione, 

%%J t % 

obtinebis dt* feu tandem 

wl P 0 “? ! 

-Voi..XVlI. • BBb ; , 4 ' 4 - 
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a 1 'xy+x i y -Kvr 


yv -j. #y—«y 


dtf ^adfedy * ;y+y€l^+<&* x *y +/—«v 

unde completo quadrato, ficfadfca radios cxtr&ditoiiCjCrit 
dy _ — £+£ 4 - y* jl a X rb/^ . 


Wa 


-<Ta 


Ecce itaque fpiralis Archimedeas seqaationemrelatas 
ad axem, ut optabamus, in qua jj/ datur per X. 
• Quamquam vero in hujufmodi aquatione, indeter- 
natae feparari nullo artdficio poffint, vides tamen 
prsefidiis pure mechanicia ad qonftruciionem nos feli- 
©y|©r tifrveniSe* quod, attento lUrn® fummatoriBi ad~ 
feedtu, quam initio obtiQuiinus, curacurvara noftpam 
ad 'axem referre placuit, Impbl&bUe xidebafcaiv^ ■ 

\; >»:- .ego • qnidem conftr'udtionenl 'Bsineoe, ■' qu* ■& 
ibfa clrcuB quadrature dependet, non penitus exhaurire 
fuprediftam Riccatianam formulam, qaippe/ quas 
dbnflitd etiato pdteft, quacumque aSia pcopwta 
tpa&toria, cujua bafiA'fit disSa fpiraiis Arcmmbdei, 
ejufque tangens redta quasvis linea conftans fed inter 
infinitashafee conftrudtiones noftra quidem maximum, 
locum feabet, ut quse caeteris iimplicioiv nec minus 


xera. 




a'jSorrp^tequam finena fateio* uaum addam* ' 
qatus Mathematicus in capite fecundofui commentarii 
quod' 'M' pontoaiond fuse Formula* 

tra£to«*m r ;ciffGttii adhifeeat,. tube in kfiiaftas ■' 
tranfeendentes eurvas, qua* fimni exhaurire valont 

* A& bunc mod tun indeterminatasbabbi poffijatj, fiddHtua 
W. f ^ dx . ■■ ■ ' S ’ dd « 

tor pro * ss.-x / -pxs===s\ & pro y ssX 


fc fit. E. W, ' ' 


*\ . ;.pl 

propofitana 
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propofitam formulam. Sed (quod ei merito quidem 
in pretio eft) in infinita harum curvarum familia 
unam infuper latentem detegit algebraicana quarti 
gradus, quas commod£ ejufdem formulae conftruc- 
tionem fuppeditat, re deque perficit. Nos in re 
fortafle difficiliori non difilmile exemplum liic 
aftulimus. Vidimus enim problema noftrum, quod 
per tradoriam fpiralis Archimedes generatim con- 
ftruitur, $3?gQfeere & ipfum ad f«i conftrudionem 
curva's nulmero infinitas, fed quod molcftius videtur, 
magifque operofum, hujufmodi effe hafee curvas, ut 
nifi hypermechanico labore pofiimus affequi. Verun- 
tamen in infinite harum agmine facile & nobis fuit 
oftenidere unam pnaeterea curvam abfeondi, quam 
illico aflequaris dependenter a fola quadratura circuli, 
ideoque, : attenta - re! difficultate, ; multo fintpliciori 
modo, quam initiofperare licuifiet. Noverim certe 
curvam hanc noftram non plene exhaurire datam for¬ 
mulam, fed infici nequit, ejufdem exhibere nullo fere 
negolio reaftiftimam,, maximeque fimglicem con- 
fteuaio&em, quod firtiseft, aiiifque pla«ie»tn-’ viiirt 
oftendere, qua facilius enodare 
, qttsftiones inextricabiles primo intuitu, nec. verb 
labore vacuas. Hoc itaque inventum credidimus 
non contemnendum fore, praefertim cum alis rae- 
thodi ufque adeo notae, quovis verfatae ftudip, 
minime quantum nobis conftat, ad id commod^tti' 
perducere valdant. .. 


JtaoukpricL Noa« Aprilia, 
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XXXV. M Memoir concerning the mofl 
advantageous Conflru&ion of W"ater- 
Wheels , e.tc. by Mr. Mallet of Geneva.. 
Communicated by M. Maty,. M. jD‘. Sec. 
R. S. 'Tranflated from the ■ French, by 
J. Bevis, M. D. R. S. S. Read March 
26,1767. •; 

p.rTTlHE dream of rivers is of fuch im- 
■ JL portance in moving machines of: all 
•kinds, that any attempt towards perfeding this part, 
of mechanics may be: confidered. as. of very great, 
utility* 

The firft- wheel on which the dream, ads is one of 
the mod eflential members of the machine,, and it is■■ 
eafy to difcern that the greater or lefs eft’ed thereof 
mud deptnd, in a great meafure, on the. manner of 
condruding this wheel, and on the dimenfions. 
given I (hail,not at prefent uiqatre^^ whether^ 

W&S&.ofc different condrudions from thofe which- 
havs been long in ufe might be advantageoufly fub- 
$toted in their dead j. but confine- my (elf, in this* 
efTay, to an,examination of, the mod. common, one*,, 
and to difcoyer the means by which, theyhe- 
made to produce the greated poffible effeds. Their 
condrudion is very fimple ; they, confid of: feverak 
planes 'inferted into the (ame axle placed horizontally 
above the furfacc of the water, and in a pofitidn 
petpeiidicttiftr : -ft] tfc*' dream* ■' '■ Thei^fteaes* 1 called;, 

Jhet- 
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flat-boards, by yielding to the adtion of the ftream, 
cmife the axle on which they are fixed to turn round, 
by means of feveral wheels, which take into each 
other, and give motion to the part deftined to pro¬ 
duce fome purpofed effedt, as the mill-ftone in a 
corn-mill. 

The fize of the float-boards, the velocity with 
which the wheel is to turn, and the number of the 
float-boards, to produce the greatefl: pofiible effedt,. 
arc three maih things Ipropofe'to examine in the 
following inquiry. . . 1 

In the firft place I will fuppofe the total" refinance 
which this wheel".has to encounter, on the part of 
the machine, and which hinders it from moving fo 
fwift as the ftream, to be expreffed by a weight y, 
fufpended to the extremity of a cord fixed to the cir¬ 
cumference of a wheel whofe radius is d, and which, 
has the fame axle as the float-board wheel, fo that 
the effedt of the ftream is to raife the faid weight ir r 
as exprefled in Tab. XV.Jig, i. 1 will likewile fup- 
•pbifcj that the ftreafn, by its velocity, moves through v 
. feet in one fecond of time, and that, this velocity is 
the lame, though, at different depths, 

§ II. After thefe fuppofitions, the firft thing that 
prcfents, is to determine what lhould be the lize of 
the float-boards for the ftream to be capable of. 
railing the weight it with a certain determinate .ve¬ 
locity. 

Let A A BB; y%. 2 . be one of the float-bords 
let into the axle A A, and placed vertically in the 
water, & qs rto receive the pcrpendicalsr impulfe of- 
the B;B=13 feet, its 

Vertical height , ABaaiV-lft^rthe‘WtociQr of the 

'.wheel 
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wheel at the point B, fuch that it fhall run through 
z feet in a fecond j n pounds the weight of a cubic 
foot of water; and I will fuppofe the impulfe of the: 
ftream on a plane perpendicular to it is (as Dr. Da¬ 
niel Bernoulli has ftated in his PLydrodynamica) equal 
to the weight of a prifm of water, whofe bafe is 
the plane, and its altitude the generating height, of 
the velocity with which the plane is impelled. This 
being fuppofed j let AP=x, Pp, its differential, 
— dx, which will give the velocity of the float-board 

at the pointj&=^» and the relative velocity of the 

ftream with which the plane is impelled at the fame 

point. ass' v whofe generating' height ; is 

feet, whence we have the weight of the parallele¬ 
piped of that height, and of the bafe P?pp equal 

)* pounds, which weight multiplied By 
die length AP (x) of the lever which tends to turn 
the plane, will give Z z) % for the total effect 

qf the ftream on. the little rectangle PPp#, whofe 
/integral is^/ (<uvxdx — “ xxdx ess. 

£( ±vvxx-~.-'vx Tirk**zr-xwJ?+ : 3** 

CP”“ in s AC as/ for the diftance be¬ 
tween the axle and the furface of the water when 
the float*board has only its part CB plunged in 
the watery which (putting # s=s *) wUl behomb 

^ ( iVV^V/S'4-£**••* — 


3 
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*. > and will exprefs the effeft on the whole 

plane CCBB, equal <r d, the product of the 
weight 7T by the length d of the lever on which it 
$&s in opposing the motion of the wheel, 

§ HI. If the wheel be plunged as deep as its axle, 
that is, fz=.o t the equation is changed into this 

*(±vv~— r vz 4- ^zz)=. dir, where it appears 


60 


a°. That the quantities d, ir, *0 and js remaining the 
ikroe, we have 0 inverfely proportional to the fquare 
©f «, whence it follows,, that if the length 0 is to 
he diminished without altering the effeft of the float- 
board, the height « mu'ft be encreafed proportionally 
to the fquare root of jS j for example, if 0 is to be 
made four tknes lefs, it will be fufBcient to,double 
the height ». That likewifethe velocity of the 
float-board remaining the fame, the weight w will 
Jbe in the compound ratio of the length and of 
the fquare of the height **. 3 0 Without meddjing 

with 4 be:dinaehfi 6 ns of ftbe: fbat-boai'd, flic mom, 
the quantity js-is increafed, the more njoft the weight 
* he diminished. If is be made = 0, we have 

-^vv, and if z-r=.v we have srr- ~—* 


it 


T ■'•i 


V*V> 


6 od " U --- vrv««vv/i- 

that is, fix times greater than in the fir ft cafe j which 
is very conformable to the nature of things, for 
when die wheel is in motion* the fir earn then not 
adhng upon it but with the excefs of its velocity 
ufspye that of the wheel, it fblloiws* that the greater 
^uch;v^pcity, .Ie, the .mom will the cffe&of the ft ream 
be “ 


& 
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It follows from our laft remark, that the greatest 
weight with which the Stream can constitute an equi¬ 
librium, will be =s but then the wheel will 

not have any motion, nor consequently the weight 
w: If the float-board be increased, or the weight 
diminished, from thatinftant the wheel will begin to 
turn, and the fwifter as the float-board is greater, or 
the weight lefs; but in moft machines, it is required 
that the weight may be the greateft poSlible, as alio 
the velocity with which it is raifed. A queftion 
therefore here offers itfelf, whofe folution is of much 
importance. What mufl be the velocity of the float- 
board whofe dimensions are given, that the product of 
the weight by its velocity Shall be the greatera poSlible ? 

§ IV. The velocity of the weight w is - z feet in a 
fecond, which being multiplied by the value of 
— ~vz -J- i xzj will give the pro- 

dudt v z z —- vzz -f* -i *?) -which mufl be a 


maximum; 
vz d% 


4 

T. 


for 


z 


8 ~~ */ lO 


which purpofe make vvdz 
z z dz = , o; whence we have 

°>5375 2<u : this value-of z being 

Substituted 7 make the equation ? s vv — \.vz +■' 

11 + % ^ ! ° vtfk. fo that we have the equation 

■ • 4 *'''■* 


8.i 

■ it -:&-k ‘/to 


280,529 ■+ 


;Sfr ^ - : ~786o : ; ■' -». ',nv*:, 

-exprefies the dimenfions* of the float-board 
where the effedt will be the greateft poSlible. If the 
float-board be plunged no deeper than to CC, as we 
have at firfi Supposed, the moft advantageous value. 

of 



6 od * . 
uflvv 
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of z may be determined in the fame manner, 
which will be found.._ ... 

)*«•— S«f>—#i^lo"»*+S 4 »* 7 1 --'»a8»y’*+ 5 +* ’/*+■ '°f r> 

x - Y( * w- 1 ) v 

If f = o, this value of z — 0,5370 


/= o .25 * 
f = 0,3 a 
/ =0,5 « - 
/= 0,7 « 
/= 0,9 « 

/= 


a 


. a 


0,49 So 

S 3 . 0,4860 

=s 0,4360 

=3 0,3900 

= 0,353-1 
= 0,3331; 


y- - t 

By the infpedtion of thefe different values it ap* 
pears that this value of z diminishes as the plunged 
part is greater, and that this velocity can never exceed 
the quantity 0,5370, nor be lefs than 4 0 *. 

. This value of z and of its fquare zz being fub- 
ftituted in the general formula (§ II.) wc fhall ob¬ 
tain from it the following equation: 


-*7* 4 ’/*+««/*-*♦• »v*- 1 aS « v a +w 

->-" J ' ".&'{£-/<) 

which for a given relation between f and « will fliew 
the breadth j8 for producing the greateft effeft. 

# If in the value of z we make / = «, we have zz:® 

* 0 

which obliges us to take, according to the common method, the 
differentials of the numerator and of the denominator, court* 
^ring/as variable, and the relation of thefe differentials will 
give the value of z: but on account of the radical quantity, the 

, calculus being fomewbat tedious, and, again bringing out % z v 

1 and that after,fcveral fimilar operations, it is better to hive to. 
courfe to .the equation from which the value ufsMswi deduce.!; 

this equation isWJ *»vv> ——which 
by.the above operation will be | z vz ~~ $ vv } and »ss '■ n 

Voi,LVIL . Ccc As 
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As the extremity of the float-board mud have a 
certain velocity depending on the relation of the 
height a to the plunged part, and as the velocity of 

the weight cr —- — z> it follows that if we would in- 

O «. 

creafe the velocity of jr, we mufl diminifli the height 
« and increafe the breadth 0 , fo that the produft 0 a<* 
and the relation of f to a may be the fame as before } 
for example, if the wheel be plunged as deep as the 
axle, to double the velocity of the weight, the 
height of the float-board muff be reduced one half, 
and°its breadth be quadrupled. 

§ V. It may fo happen that the channel on which 
the wheel is placed {hail be fo {hallow and narrow, 
as not to allow the float-boards the neceflary dimen- 
flons, for railing the weight with a convenient ve¬ 
locity. In this cafe we are obliged to raife the axle 
of the wheel above the furface of the water, fo 
much that the lever on which the ftream ads may 
be long enough to recompenfe the fmallnefs of the 
float-boards. Herein it is neceflary to folve the fol¬ 
lowing problem .* 

The breadth b, and the height a, of the float-board 
A;B being given ; to find the radius C A (r) of the 
wheel ‘which Jhall caufe the weight w to ajeend with 

the velocity z. 

The exadl folution of this problem might be de¬ 
duced from the formula {§ II.) which would render 
tl£ Operation tedious, the equation being of the fourth 
degree } but it may be rendered far more Amply by a 
fuppofition which is but little wide of the truth when 
AB is but fmall in comparifon of C A, and this is to 
v 1 '- . " ■ confider 
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confider all the points of the float-board AB as 
affedted with the fame velocity z. 

Let C P fig. 3. as x, we fliall have (v—%yj xdx 

for the effedt of the portion AP, and n ~(v — z) % 

2jr±aa f fae effe(St ofthe whoIe fl oat -board AB. 

This quantity muft be made equal to d?r, and then, 
juft as in the foregoing cafes, fuch a value of z be 
fought, that the weight t and its velocity may be the 
greateft poffible; that is, the differential of z (v ~z)" 
muft be made t= o, which gives z = v. There¬ 


fore d 


7T 


nabvv 


(2 r-\-a), and r: 


270 <1 w— naahmr> 


270 ' ' ‘ •" 2 nabvv 

and the velocity of the weight «• will be 

8x0 $nbaav 

§ VI. We have feen that the calculus was much 
Amplified by fuppofing one of the velocities conftant 
for all points of the float-board. For this velocity 
being c, the effedt of the whole float-board will be 

Amply —• (vc) % it will therefore not be 

unufeful to inquire what this velocity c muft be, that 
the effedt of the float-board may be the fame, as 
fuppofing, as we have hitherto done, a variable 
velocity, and proportional to the diffonces from the 


~r 


axle, we have only to make ~~ {*> —f 

<•*«-//) -■■*•?* 0 *+ 

(§ IV.)but tht equation whence we got the value of z 

C c c 2 (§ IV*) 


) 
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As the extremity of the float-board muft have a 
certain velocity depending on the relation of the 
height a to the plunged part, and as the velocity of 

the weight »=.-*, it follows that if we would in- 

creafe the velocity of «•, we muft diminish the height 
a and increafe the breadth ( 3 , fothat the produdt /3«<* 
and the relation of / to u may be the fame as before ; 
for example, if the wheel be plunged as deep as the 
axle, to double the velocity of the weight, the 
height of the float-board mull be reduced one half, 
and its breadth be quadrupled. 

§ V. It may fo happen that the channel on which 
the wheel is placed fhall be fo {hallow and narrow, 
as not to allow the float-boards the neceflary dimen- 
lions, for railing the weight with a convenient ve¬ 
locity. In this cafe we are obliged to raife the axle 
of the wheel above the furface of the water, fo 
much that the lever on which the ft ream ads may 
be long enough to recompenfe the fmallnels of the 
float- boards. Herein it is neceflary to folve the fol¬ 
lowing problem : 

The breadth b, and the height a, of the float ■‘board 
A.B being given i to find the radius CA (r) of the 
wheel which flail caitjh the weight or to aflend with 

the velocity yy™ 

The exadt folution of this problem might be de¬ 
duced from the formula f§ II.) which would render 
the operation tedious, the equation being of the fourth 
degree; but it may be rendered far more Ample by a 
luppofition which is but little wide of the truth when 
A B is but fraaHin companion of C A, and this , is to 
* confidcr 



[ 379 ] 

confider all the points of the float-board AB as 
affedted with the fame velocity z. 

Let C P fig. 3. = at, we fhall have ~ (v — z) % f. xdx 

nh 1 

for the effect of the portion AP, and (v — Z)* 


v for the effedt of the whole float-board AB. 

This quantity mull be made equalto dsr, and then, 
juft as in the foregoing cafes, fuch a value of z be 
fought, that the weight ir and its velocity may be the? 
greateft poflibie j that is, the differential of z (v —zY 
muff be made t=s o, which sdves z = 4 - v. There¬ 


fore d 7 T 


nahvv 


which gives, 
(2 r-\-a), and rz 


— T V * 
270 cl 9r— 


naabw 


270 1 * '' znabvv * 

and the velocity of the weight sr will be =* 

2n&abvv 

—- ~~ - 

Sxodor -f $nbaav 

§ VI. We have feen that the calculus was much 
Amplified by fuppofing one of the velocities conftant 
for all points of the float-board. For this velocity 
being c, the effedt of the whole float-board will be 

Amply ~ (vcy . It will therefore not be 

unufeful to inquire what this velocity c muff: be, that 
the effedt of the float-board may be the fame, as 
fuppoflng, as we have hitherto done, a variable 
velocity, and proportional to the diftances from the 

£[J 

z£) 

K* J 


axle, we have only to make ~~ ('" —\« ( 
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■r 




sz- 


(§ IV.)btit the equation whence we got the value of z 

Ccc z (| IV.) 



o, we 
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(§IV.)i«v- 
fhall have c - 


i,V % a? 

3 ® ’ *' 

: V —V- 


f 


/ 

.vv 


s +■ 


z z.- 


+ ff 


• S2;. 


61 « 
&& »4- yy* 


If /*= O, we have 2:55 as o,288v v and c = 0,345 V 

/ = 4 <* ‘ 22 = 0,190^ 0,336*0 

/=« ZZ ~ - VV c = V, 

io that whatever be the relation ofto «, the velocity 
c is ever nearly = 4 v, and the more exactly fo, as 
/' is oreater. Wherefore we may always aflame 
nBv%. (uci—ff) = d?r for the eftedtof the flream 
upon a float-board wbofe plunged part is a —•/; this 
cfFedt will be increafed in the ratio of 4 to 9, when 
the wheel has no motion, for making c so, we 

find it = tU- — ff). " 

§ VII. Hitherto we have all along fuppofed, that 
the float-board did through its whole plunged part 
receive the perpendicular impulfe of the ftream j but 
it is eaflly under flood, that the wheel coming to turn, 
prefents to the ftream the plane of the float-board 
under an angle which is continually varying, which 
diminishes its effedl every inftant, as it removes from 
the vertical: This inconvenience may be remedied by 
multiplying the number of the float-boards; fo that 
when the firft is removed from the vertical as far as a 
certain point, the next may occupy that advantageous 
place, to be in its turn replaced iomc time after by 
a third, and fo on. Now our third inquiry is, to 
iUiign the angle contained between two float-boards, 
or, which comes to the fame, the number of float- 
boards the wheel fhould conflft of, that its eftedt may 
be the greateft ppflible,beingof no lefs importance than, 
the preceding ones. To begin then with the moft 

Ample 
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Ample cafe j we will fuppofe the wheel immoveable, 
or that c = o, and proceed to inveftigate, whether, 
fuppofing the number of float-boards to be greater, 
the fum of the effects will come out greater or lefs 
than what refults from one Angle float-board placed 
vertically. 

In order to a general folution of this queition, we 
will fuppofe two float-boards C D and CE fig. 4 * 
making any angles with the vertical, and let us com¬ 
pare the efFedt of the Angle float-board GD with the 
effedt refulting from the float-boards FEand GD 
taken together, which will be reduced to FE and 
OD, becaufe the part OG becomes ufelels, as the 
flream is intercepted by FE. Let CB ~ CD 

— CE a, CA z=f, cofin. BCD = m, cofin. 

BCE s= p, which gives CG = £ CF =r £ and 
CO =. f* «. Then we (hall find, by § VI, the 

m 

effcCl of GD = -^ '.(»»«« —ff ) that of OD 
res - (mmua —* uuact ). and that of FE 

— ~~ (ppua — ff)> whence it appears, that the 

fum of the two laft is exactly equal to the firft, 
which will , ever hold good whatever be the value 
Qf /: 

Whence arifes the following theorem: 

Whether the wheel be plunged quite up to the axle, or 
only in part Jo, provided it be immoveable, and that one 
of its float-boards, be placed vertically, itt effeSi will be con- 
Jlantly the fame, whatever be the number ofjioat-boards 
oppofed to the Jlream, even though it were infinite. 

The 
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The latter part of this theorem, though flowing from 
the general demonftration, may be alio demonftrated, 
immediately,in the following manner j Let BP fig. 5. be 

:.™ x, we have MO ="“s an dCO^—•—— l 
—; _ Sl - ± =z * ££*±*p*£* neglea> 

inthe doc 7 ) and eta —— CQ = -- — * Therefore 

the effedt of the flream upon OM, which is = 

% 

lEl?, ( uctt — Go) =4 will become(2«#-— 
120 ^ ' cp 120 

2.x dx) whofe integral is =s —7 (2«a* — xx) where¬ 
in puttting x = a •— f we have ~~ (a « —//) for 

the total effect of the flream upon the wheel, which 
is the fame as that of a Angle float-board A B in a 
vertical poll non. 

§ VIII. This theorem will alfo hold true for the 
cafe of § V. wherein we have fuppofed the height 
of the float-boards very fmall, in coinparifon of the 
radius of the wheel} wc havefeen that the effefit of a 
Angle float-board placed vertically was r=nabvv 
(2 r 4- «) } the demonftration of the preceding § will 
be applicable here after the fame manner, and will 
fhew that whatever be the number of float-boards, 
the effea will be ever the fame. 

It does not however follow that the number of 
float-boards fhould be indifferent} for the wheel 
coming to turn the float-board, its lower part, which 
received the perpendicular impulfc, will no longer 
. 7 receive 
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receive it otherwife than obliquely, and the eftedt will 
dimini fh- till the angle formed by two neighbouring 
float-boards be bifedted exadtly by the vertical, 
which will render the firft entirely ufelefs j after 
which the effedt will increafe anew, and wiU become 
again greateft, when the fecond float-board is got to 
the vertical; fo that in order to fix upon the tnofl ad¬ 
vantageous number of float-boards, regard mull be 
had to the fura of the different effedts for all the 
fituations of the float-boards during one whole turn 
of the wheel. 

Whence it follows that in this cafe, wherein they 
are fuppofed very fmall,. the greater their number is, 
the greater will be the fum total of the effedts, fince, 
if that number were infinite, there would be a float- 
board in a vertical pofition every inftant. 

§ IX. This will no longer hold good, if the 
-height of the float-boards be more confiderable, and 
it be found neceffary to take the different velocity of 
their different points into confideration} by com¬ 
paring (fig. 4;} the preffure on FE with that on the 
portion GO, they will be found no longer equal, as 
in the foregoing cafe 5 it is true that the fame quantity 
of fluid adts on thefe two planes, and the difadvan- 
tage which FE has by receiving the impulfe more 
obliquely, is exadtly compcnfated, as before, by. the 
length, of the lever,. but the difference arifes from the 
different velocity of the correfponding points of FE 
and GO; thofe velocities are in the ratio of OF to 
CG, or as cof. ACG to cof. ACF, which fhews 
that the effe<a of FE is always' lefs than that of 
GO, and confaquently the effedt mufi be dimi- 
nifhed, by adding a greater number of float-boards; 
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the faid ef¥e£t will be greateft when there is only 
one float-board placed vertically, and leafl; when 
their number is infinite: let us enquire what it will 
be in this latter cafe. We will fuppofe the lame 
fig, 5, and the fame denominations as in § VII. We 

had CO = ~~ l il t we j(haU have (negleft- 


ing dx y dx t and dx^^ ct i 


2a to da 


** ~~ c ° an d — co iZli. f. Now the pref- 

a 9 aa a — A? 

.fore on OM is, by § II, = ( vv(«* 

which (by putting for CO its value) will become 

— J£ (zadx — 2 xdx) (v — z % ) wliofe integral 
120 N 

~ (2ax~~xx) (v — % 

(making #=«—/) will exprefs the effca re- 
. fulting rrom an infinite number of float-boards : this 
leaft eflfba will be to the greateft, that is when 
there is but one float-board, as (v — zd) : vv ■*— 

~ + * H- (««+//)«•» (■“-*') 

«« _ i zz. (S±Mf$. VI. 

v This ratio will be that of r : 2 jf/== o 

1 : M 8 5 4* 

■ , , I ; l ■. /= * 

§X. If 
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'§ X. If we take nothing but the moft advanta¬ 
geous pofition into confideration, and preferve the 
greateft effect entire, it follows that the angle BCD 
(fig. 6 .) between two float-boards muft befuch that 
E fhould enter the water at the inftant when AB 
quits the vertical, fo that the cofine of that angle be 

—: ; in confequence of which the following table 

may be conftrudled, fhewing what the number of 
float-boards fhould be for a given ratio between 


/ and «. 

For 4 float-boards. 

we have./’ rs o, 

5 

0,3090* 

6 

0,5000* 

7 

0,6236* 

8 

0,7071* 

: 9 ' 

0,7600* 

1° 

0,8090* 

12 

0,8669* 

■ *4 , 

0,9009* 

16 

0^239* 

' 18 

0,9397* 

S 50 

0,9510* 

- &c. 

&c. 


§ XI. Certain authors treating of hydraulics, 
have in this part thereof given the fame table, as 
containing the true number of float-boards the wheel 
fhould confift of: but we have feen upon what prin¬ 
ciple it was formed, and that it was only to preferve 
eaifoeip the effect of the vertical: float-board f from 
whence it follows not that the number of float- 
boards which it afligns fhould be the mqft advanta- 
vVol.LVII. Ddd geous. 
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geous; To which purpofe the effed proditced from 
every pofition of the wheel, and for the different 
number of the float-boards, fliould be computed 5 
the number which gives the arithmetical mean be¬ 
tween all thefe effeds, the greateft of all, will be 
that to be chofen, and preferred before what the above 
table indicates. 

It may be fufficiently fatisfadory to compute only 
the effed from i to io degrees. Thus, for example, 
for the wheel entirely plunged, we are to find the 
effed (fig. 7-) 

* i° on QA, a* on 0.1 and 3 °on OH, and/c, 
4 * on OG and hd, 5 0 on OF, and pe t 6 e on OE, 
7 0 on Ot>, 8 ° onOC, and 9 0 on OB. 

After which the wheel returns into the fame 
pofition it had at firfl: j and we are to divide the 
fum of all thefe effeds by 9, to get the arithmetical 
mean. 

We will next fuppofe the number of fix float- 
boards for the fame cafe of /■=: o, and compute the 
following effeds. 

i°onOG 4 -<vA, 3°on OE -p 5 0 on OI * 4 ~ ylC 

2° OF 4- mb} 4 0 OD 6° OH-J-jSB. 

The fum of all thefe effeds divided by 6 will 
give the efFed of the wheel of 6 float-boards. 

'The feme thing, fuppofing the angle 40 degrees, 
or 9 float-boards, and as after a revolution of thefe 
40 degrees, the wheel returns into a fimilar pofition, 
the feme mull be divided by 4 . 

Then for an angle*of 30 degrees we are to divide 
by 3 , and fo pa, 
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I have made this computation to great exad'nefs, 
for the cafe of / =• o, / = 4«> and /= o, 
866 « = n cof. 30°; the refult, 
x° If/= o. 

for 4 float-boards, the arith. mean rss 0,335 
L4. n@*cwv). ' 

It may be obferved in this firft cafe, that there is 
fome advantage in taking 6 float-boards inftead of 4 
fliewn by the table; the effed will be increafed in 
the ratio of 100 to 118, and yet will be more than 
about -£5% of the greatefl effed above calculated for 
a Angle vertical float-board; fo that the found di~ 
raenuons rauft be a fmall matter altered, and the 
quantity (3 a a increafed by T ~. 
for 6 


9 

12 

18 

an infinite number 
2° If ,/=s 4 
for 6 flo. 

7 

9 

12 

18 

an infinite number 


■ !— 0,39^ (#A 

=s 0,336 (Gfe. 
= 0,323 
= 0,295 (&c, 
=3 o,a 14 

0,277 
0,201 (fife* 

0,285 
0,284 (fife. 
0,276 (fife. 
0,238 (fife. 


In this fecond cafe 9 float-boards are to be taken 
Inftead of 6 fhewn by the table, though the differ¬ 
ence will be but very fmall; and wefhall have 
an effed which will be of that of a ver¬ 
tical float-board, and in that ratio that the quan¬ 
tity found by the above formulas, rauft be in- 
Cjcafed. 

D d d 2 3 0 If 
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3* If/ =a q, 8$6 <s 

k is ft " == 0,099 (^* 

jt8 =s 0,099 (&€• 

36 = 0,104 (Gfc. 

, an infinite number == 0,103 (&c. 

In this third cafe the difference is ftill very fmall, 
and the cffedt resulting from 36 float-boards will 
be T 8 -/^. of the effect of a Angle vertical float- 
board. 
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XXXVI. Anew Method of conflr tiding Sun- 
Dials > for any given Latitude , without 
the Ajffiance of Dialing Scales or Lo¬ 
garithmic Calculations ; By James Fcr- 


Read jaly ®, A W the ftraight horizontal fin* 

1767 ' lJ BAD Tab. XVI. (fig* 1.) of any 

convenient length, and on the end D thereof mite 
the peipendiculftr DE. 

JJjfedt BAD at A, and draw the right line ACE, 
making tfeaanihi'ftAD equal to the latitude of the 
^lacfc M whtew-tfctf dial is to ferve, a* fuppofe 51° ; 
ifer the latitude of London. Draw alfo the right line 
J?C D,* sacking? ffl angle. at D yyth tfye horizontal 




» hbfwoniai 
‘.ft® Wfticai plane, FCD 
tfeep&tWbf WAGE the axis or 

Mie of tU &wum* tftitigb ADE repre- 

Areuttfl *its inwrfe&kn C, as a center, with the 
Mtdius CD, tefflbe the circle F6D6J\< i&bifrMit 
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thefe lines as are needful to the horizontal line BAD, 
and to the vertical line DE. 

Continue E D down to d (fig. z.) and draw bd 
parallel and equal to BD. Draw alio the fight line 
Aeca, from fig. i. to fig. 2, and that the line will be 
perpendicular to the line bd in fig. 2. cutting it in the 
middle point c. 

From fig. i • take C F or C D in your compafles; 
and in fig. 2. fet that diftance from c to e upwards, and 
from c to a downwards, on the right line Aeca. So 
eca in fig. 2. fhall be equal to FCD in fig. 1. and 
bed in fig. 2. fhall be equal to BAD in fig; x. 

On thefe two lines b cd and eca make the Pttipfit 
bopqr. See. according to the. fujefof 

ferfbing an elfipfis upon" the tranlVerfe and conjugate 
-diameters bed and eca . Then, from thole points in 
the horizontal line BAD (fig, 1,) where the right 
lines, 1 11, 2 10, 3 9, &c, meet it, as at 4?* 
b, X h k» £ m > n > d t aw the right lines ds t «?/, 
fq, gr, &c. quite through the eliipfis, and all par¬ 
allel to the right line Aeca. Then, from the mid¬ 
dle point c of the eliipfis, draw right lines to thof* 
. . /. ■—*——lea whM& ik** 

aUL JW £m 

_ ^ s , wM<& 1#* «he houn* <w ht 

fig. 2. La%»j 4 :‘te ^;Mvr tfjr parallel to ACB 
in fig. 1. dad ^ftaOifce the ajria or edge 
(file cdy that 

horary ipaces, or angular dlftances of die 
hosts dial, being thus found, there is np 90 r 
Igthe horn's thereon, or tfrfefylgd# 
inithin the eliipfis } &*<|J*ey 

DC 


its qf 
k.cul»fts ' 


cafion 

of the 
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produced be\< id it to any didance, and the huur- 
letteib pl..u d "in a circle, as in fig. 4. 

A geometrical method for deferibing the whole or 
half an ellipfis will be (hewn further on. 

From fig. 1. contiue out the horizontal line 
BAD to any length, as to XII in fig. 3. Then, 
from the points *** in the perpendicular DE (fig. 1.) 
where the parallel Hhes 5 7, 4 8, 3 g, z 10, and 
1 11 tSMtoHtt' draw the fight lines H, 1 , K, L, M, 
Nv all parallel td the horizontal line BA DP Xli. 
producing them at pleafure: and, in fig. 3. draw 
G XII parallel to DE ih fig. 1. This done, take 
CF or C D (fig. 1.) in your compafifes, and fet off 
its length both ways from G (fig: 3.) to VI and VI, 
on the right line EH VI GV 1 . So VI G VI in 
fig; be mfrt&fCU'ln fig.'i - . aftd til G 

in fig. 3f. fhalf be'equ&l tb’DE in fig. 1. 

On VI G VI as a conjugate diameter, and G XII 
as * femi*trwifverfer diameter, deferibe thefemi-el 
Vlr V .' 
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If you want a fouth dial to incline by any number 
of degrees, as fuppofe i6, draw the line Dz, making 
an angle of 16 degrees with the perpendicular DE, 
in fig. 1. Then Dz faa.ll be the femi-tranfverfe axis 
of the ellipfe, and C 6 the femi-conjugate: and 
right lines drawn parallel to DP XII quite through 
the femi-ellipfis, from the points *** in Dz, where it 
is cut by the parallel lines 5 7, 4 8, 3 9, &c. fhall cut 
the femi-ellipfis in thole points through which the 
hour-lines mull: be drawn, as from G in the upright 
fouth dial, fig. 3. 

If you want to make a reclining fouth dial, draw 
the line Dll (fig. 1.) rqakipg an angle with theper- 

’nation, and produce Dft and CE till'they' rafeet. 
Frbht D to, that meeting, will be the length of the 
femi-iranfverfe axis of the ellipfe, and from C to 6 
the length, of the femi-conjugate: which being 
found, proceed in all refpeds as above for the fouth 

- upright dial. /* / 

.To draw the ellipfis, and find the hour-points in it, 
ohlerve the fdUowjng'method, » . 

^'^bf^'horizqntai afial, as fig. 1 , MSake trfefrttffiiis 
cifele • 1$ K-p I, equal ; to. AD. in 'fig* * tv and 

- .crt^.the,/ circle’at. righf angjpsj by 'the two diameters 
BAP'andthodtde into214. equal; 

,jjarfs, beghmbg thfife 

* of the circle FGHI iaifig. 
1. and divide FGHIdit%'24 
at I, .Then. 

points 



, equal Jpaft^^nnihg 
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points of divifion, which arc equidistant from I, 
draw the right lines 7 5, 8 4, 9 3, 10 2, &c. 
till they meet the former right lines, ek, di, ch y &c. 
in the points 7 5, 8 4, 9 3, 10 2, and n 1, on 
both Sides of the diameter BAD j all which points 
are in the elliptical curve, and it is to be drawn 
through them, by hand, as in theJigure. 

And right lines drawn from the center A through 
thefe points in the ellipsis, will be the true hour lines 
for a horizontal dial. 

To draw the eliipfis for a vertical South dial, make 
DE (in fig. 1.) the radius of the largeft circle, and 
CF the radius of the fmalleft: the diameter of the 
former gives the traofverfe diameter of the ellipsis, 
and that of the latter gives the conjugate: which 
being found, confiruft the ellipsis the fame way for 
the vertical dial as above Shewn for the horizontal j 
then draw the hour-lines in the fame manner, from 
the center of the dial, through thofe points of the 
dlipfis where the interfe&ions of the crofs-lines meet* 
it, a& in the horizontal j' and thO thing will be dope. 


vol. ini 


' E e e 


xxxvit 
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XXXVII. On the Formation of IJlands. By 
Alexander Dalrymple, Efquire. Com¬ 
municated by C. Morton, M. P. S. R. & 


Received May 4, 1767* 

Read July a,rTTSHERE is not a part of natural 

,?67 * X biftory more curious, or perhaps tQ 
a navigator more ufeful, W an enquiry, into, the 
formation of iflandg. The origin of iflands, in go*- 
neral, is not the point to be difcufled > but of 
low, flat, iflands in the wide ocean? fuch as are 
ipoft of thofe hitherto difcovered in the vaft South*- 
fea. 

Thefe iflands are generally long, and narrow? 
they are formed by a narrow bar of land, inclofihg 
the fea within it? generally, perhaps always, with 
fome channel of ingrefs at leaft to the tide ? com¬ 
monly, with an opening capable of receiving a 
canoe; and frequently fufflcient to admit even larger 
veflels. 

The origin of thefe iflands will explain their na¬ 
ture. What led me fell to this dedudlion was m 
obfervation of Abdul Roobirv, a SoOloo pilot j that 
all the iflandff, lying off the N.E. coaffc of Borneo, 
had fhoals to the eaftward of them. 

Thefe iflands being covered to the weflward by 
Borneo? the'winds from that quarter do not attack 

them 
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them with violence. But the N.E. winds, tumbling 
in the billows from a wide ocean, heap up the coral 
with which thofe feas are filled. This, obvious 
after ftorms, is perhaps, at all other times, im¬ 
perceptibly effected. 

The coral banks, railed in the fame manner, be¬ 
come dry. Thefe banks are found of all depths, 
at all diftances from fhore, entirely unconnected 
with the land, and detached from each other : 
although it often happens they are divided by a 
narrow gut, without bottom. 

Coral banks alfo grow, by a quick progteffion, to¬ 
wards the furface; but the winds, heaping up the coral 
from deeper water, chiefly accelerate the forma¬ 
tion of thefe into fhoals and illands. They become 
gradually fhallower; and, when once the fea meets 
with refiftance, the coral is quickly thiown up by 
the force of the waves breaking againft the bank; 
and hence it is that, in the open fea, there is fcarcc 
an inftance of a Coral b#nk haying f® little water, 
that a large IhJp cannot pafs over, but it is alfo fa 
fhallow that a boat would ground on if. 

I have feen thefe coral banks in all the ftages j 
fome in deep water, others with few rocks appear¬ 
ing above the furface, fome juft formed into illands, 
without the leaft appearance of vegetation, and others, 
from fuch as nave a few weeds on the higheft part* 
to thofe which are covered with large timber, with 
a bottomlefs fea, at a piftol Ihot diftanceu 

The loofe coral, rolled inward by the billows in 
lage pieces* will ground, and the reflux being un¬ 
able to carry diem away, they become a bar to co¬ 
agulate the fand, always found intermixed with 

E e e 2 coral; 



[ 39 & ] 

coral; which land, being eafieft railed, will be lodged 
at top. When the fand bank is railed by valent 
ftorms, beyond the reach of common waves, it be¬ 
comes a refting place to vagrant birds, whom the 
fearch of prey draws thither. The dung, feathers, 
&c. increafe the foil, and prepare it for the recep¬ 
tion of accidental roots, branches, and feed, caft up 
by the waves, or brought thither by birds. Thus 
iflands are formed : the leaves and rotten branches, 
intermixing with the fand, form in time a light black 
mould, of which in general thefe iflands confift, 
more fandy, as lefs woody; and when full of large 
trees, with a greater proportion of mould. 

Cocoa nuts, continuing long in the fea without 
lofing their vegetative powers, are commonly to be 
found in fuch iflands j particularly as they are adapt¬ 
ed to all foils, whether fandy, rich, or rocky. 

The violence of the waves, within the Tropicks, 
muft generally be directed to two points, according 
to the monfoons. 

Hence the iflands formed from coral banks muft 
be long and narrow, and lie nearly in a meridional 
direction. For even fuppofing the banks to be 
round, as they feldom are when large, the fea, 
meeting moft refiftance in the middle, muft heave 
up the matter in greater quantites there than towards 
the extremities; and, by the fame rule, the ends 
will generally be open,, dr at leaft loweft. They 
will alio, commonly, have foundings there, as the 
remains of the bank, not accumulated, will be un¬ 
der ,wa);ej. 

Where the coral banks are not expofed to ( the 
common monlobn, they will alter their direction i 

and 
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and be either round, extend in the parallel, or be of 
irregular forms, according to accidental circum- 
ftances. 

The interior parts of thefe iflands, being fea, 
fometimcs form harbours capable of receiving veffels 
of fome burthen, and, I believe always, abound 
greatly with fiflij and fuch as I have feen, with 
turtle-grafs and other fea-plants, particularly one 
fpecies, called by the Sooloos Gammye, which grows 
in little globules, and is fomewhat pungent, as well 
as acid, to the tafte. 

It need not be repeated, that the ends of thofe 
iflands, only, are the places to expe& foundings: 
and they commonly have a {hallow fpit running out 
ftom each point. 

Abdul Roobin’s obfervation points out another 
circuraftance, which may he ufeful to navigators; 
by confideration of the winds to which any iflands 
are moil expofed, to form a probable conjecture 
\yhich fide has deepeft water j and from a view 
which fijfip has tjbe ma# he formed 

which winds rage with raofi: violence. 


XXXVIIL Am 
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XXXVIII. jQttutttpt to d&t&Ftttins the 
Height of the Suns Atmofphere from the 
Height of the Solar Spots above the Sufis 
Surface: In a letter to Mr. J. ElKcot, 
F. R. S . from the Rev. Mr. Horfeley, 
F. R. S. 

Bead July Return you many thanks for your 
I7&7 * obliging- communication of the obfer- 
vatfons of the late tranfit of Vonus by JWiffcf and 
Rohlius. The phenomena which they relate of the 
atmofphere of that planet am highly curious. They 
were perhaps the more interemng to me, as they 
confirmed fom-e o6n|e«Sfcutes 6 f my own, concerning 
the gteat height of the atmo^ihcrc of the fun, ana 
of thole of the two nearer planets. I once attempted 
to make a rough oomparifon between the height of 
the fun’s atmofphere and that of our own, by, com* 
pacing the height of the folar fpots above the fucface 
of the fun with that of our clouds above the fijrface 
of the earth, Which I did in the following manner. 

The inclination of the Surfs equator to the place 
of the earth’s orbit isib feAIl, that in this enquity I 
think it may fafely*be negledtedj and X Uotifider the 
two planes as one. LetT be the center of the earth, 
S that of the Sun, Join T S, and let defbe a great 
circle 0$ tthwiko’s fphere, formed by the interfedfor 
of th e plane of the earth’s orbit with the Xuifa fur- 
x face. 
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face. Let AB C be the circle defcribed by the revo¬ 
lution of afpot. From T draw T/and Td touch¬ 



ing the circle def in /-and d, and cutting ABC, in 
C and A. Join dj\ through S draw H S G, parallel 
to df. Join SC, SA, S d, The fpots are hid be¬ 
hind the ihn three day® hanger than they are vifrble. 
That is, they are hid 15 days, and are feen only - i2. 
The earth's motion in 15 day is 14 9 17'. The fpots 
traverfe the fikpam ia j d. oh. co' nearly;. Hence, 

if tftfe e&fc feoif AmAS 

1 o', and *h«r whole fidwttrtptsidd &iHg 
«5;d. yri. they Would he'viable-11 d. 5tt. 50', and 
the time of their occuitation would exceed the time 
of their appearance by 2d.' 17b. 20'. Hence the 
are AC i® lefs than the arc ABC, by the motion of 
2d, tyh, 2cf, that is, by a# 1 52' 56". And ffte 
fetni-cirde being a mean aritntnetic between A’OaWd 
A'BC, AC will be lefs than the ibmwcitiptefcby'half 
as tftttchi that is, by to 0 zb 4 2$". Bern#! each of 
the arigltes GS A/,HSC is The angle. 

/Mtfltttfcre </SA’is 
9° 2/ i 2". If&tets »A* fear *#*‘3767 fuch * * 

S</isi. 

The 
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The diftance therefore of thefe fpots from the 
center of the fun is 1)013767 femi-diameters of the 
fun, and their diftance from his furface is in in de¬ 
cimal parts of his femi-diameter ,013767. Hence 
it is evident that the height of the lolai fpots above 
the furfaceof the fun,' is above 54 fucli parts, as 
bear each to the fun's femi-diameter, the proportion 
of one Paris mile to the femi-diameter of the earth. 


which is that of 1 to 3923 nearly. The height of 
our atmofphere is geneialiy reckoned about 50 
miles. That of the lighteft clouds fall fhort of one 
mile. The whole height of our atmofphere there¬ 
fore is, at leaft, 50 times that pf our higheft clouds. 
.Jf.thp'whole height <j£ the,fw;S ^tmofcW brat 
aa large a proportion to the , height of thefe fqlar 



than *54 times that of^tfieearth’s, and exceeds two 
thirds of his femi-diameter, being in decimal parts 
thereof ,68835. 

k Tta prphafciility feetns to be .that the height of 

a.. j4 1 1~11. e.. 



are jq 


If proportion* and then. 



$^j|j|h^e to the mean height df our clouds, the 
iuyP^l ^flfe here will be jo8 times as high in pro* 
portico ^pi»i„mi|diameter as ours and will rife 
7 » to 
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to the diftance of more than * of his femi-diameter 
from his furface. 

Let philofophers confider, whether thefe indica¬ 
tions of the vaft height of the fun's atmofphere 
give any degree of probability to a conjecture of Sir 
Ifaac Newton’s, that the diffipation of the fun’s 
fubftance, which might be expeded to enfue from 
his intenfe heat, may in great part be prevented by 
the prodigious preflu re of the incumbent atmo- 
iphere. 

The height of the atmolphere of Venus is con- 
iiderably greater according to the obfervations of 
Mayer and Rohlius than they imagined. Rohlius 
follows Caffini in the eftimation of the fun’s apogee 
femi-diameter, which Cafiini over rated by 3" 45'". 
This quantity, therefore, is to be added to the height 
of Venus’s atmofphere (15,5) as ftated by Rohlius} 
which makes the true height 19^.25, that is above 
* of the diameter of the planet. I cannot but re¬ 
flect with fome degree of national triumph on the 
great part that our own country may juftly claim in 
many of the moft curious difeoveries in all paits of 
-the world. Mr. Meyer generoufly confefles how 
much he ftood indebted to Englifh artifts. You told 
me that it is your intention to prefent that curious 
traCt to the Royal Society,. You may likewife com¬ 
municate this if you think it contains any thing wor¬ 
thy of their notice. 

I am. Sir, with great efteetn. 

Your moft obedient 

. and moft humble fervant. 


Broad-Street, 
June 11, 1767. 

Vot. LVII. 


Sam. HorHey. 

XXXIX. 


Fff 
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XXXIX. Obfervatiom of tie Sun's Eclipje, 
16 tb of Auguft, 1765, taken at Caen in 
Normandy. By Nathanael Pigott, Rfquire, 
of Whitton, in Middlefex. Communicated 
by J. Bevis, M, D. F. R. 8 . 


Read July 9* 1767. 

Tr. Time. 

h / // r tt ttt 

At 3 57 28 the feg. of the fun’s ilium, diam. meaf. 29 38 14 

4 8 52 the diftance of the horns ditto 14 47 37 

4 *8 39 the feg. of the illuminated diam. ditto 27 4 35 

4 24 28 the diftance of the horns ditto 16 20 24 

4 35* 47 the ** e g* the illuminated diam. ditto 27 14 14 

4 43 4 the diftance of the horns ditto 14 26 6 

4 52.38 the feg. of the illuminated diam# ditto 29 5 % 1 

4 54 the diftance of the horns ditto 7 46 4 

* * rt » tt ttt 

Sun’s inch diam. meaf. 

—— Ditto •—~ 

Sun’s horiz. diam. aft.' 
the Eclipfe 

Sun's inclined diam." 
meaf. Auguft *5^. 


f 3 '9 3® 3* « *0 , he 

at 3 22 10 3* 42 5® t 11 >" 

at 5 3i 33 3i 4i 29 ^3* 43 20 


a ‘ 3 S 3 37 3 * 43 4 * 


31 43 JO 
of the Sun's 
diam. meaf. 


Eclipfc 



/ rr 


C +°3 1 


, . . l0 e. ”1 hence the mid. "I , 

Eclipfebeg. tr. time at 3 48 16 WflS #t ]4 24 3 6 

--end. at 5 056I [and greateftl - 

fphafe obf. at j 4 18 39 

-- mi<L at 4 24 36 whencc the 1 -— 

-. dur. at x 1,240! eel. incr. for j 5 57 0 

time, in which the Sun’s diam. ilium, decreafed 26" 14"'$ there* 

fa / * ft t it nr 

fore from the Sun’s diaro. illuminated at 4 18 39=27 4 35 
take the decreafe in + S 57 = o 36 14 


the diam. of the Sun at the middle 


4 24 36 = 26 28 2 T 


which taken from the mean diam. meaf. 1 

31' 43" 20"' gives J 5 4 S 9 

the quantity of the eclipfe, or fegment of the diameter eclipfed* 

_ I- ! -I ^ V /I /4 T r>« *■ tf SO 


which is i digit and 59', 15 of a digit, or 1 


2 digits 


nearly. This eclipfe was obferved with an achromatic refrafior 
of 6 feet, and a micrometer made by Dollond. The weather 
very fine. 

The times, as computed from the Tables at the end of. 
M. De la Landed Afttonomy. 

difference. 

h f n h t ft tn 

Beginning at 3 48 24,6 obferv.at 3 48 x6 o 8,6 

Middle 4 2,5 n,0-* 4 2,4 36 o 35,0 

End 5 x 57,2-5 o 56,5 1 0,7 ’ 

•Duration 1 13 32,6 x 12 40,5 o 32,1 

Alfo the latitude of the Moon was, by obfervation, 16"' greater 
than the tables gave it. 


Fff 2 
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XL. ExtraEi of a Letter from John 
Ellis, Efquire , F. R. S. to Dr. Linnaeus, 
of Upial, F. R. S, on the Animal Nature 
of the Genus of Zoophytes , called Corallina . 

Read July 9,"|" HAVE now finished a colledtion of 
}&: • that genus of;JfoU 
call Corallina 5 and, with the affiftance of our learned 
friend Dt. Solander, have made a defcription of each 
fpecies r to dp-this, with more exa&nefs, 1 have taken 
care to differ them minutely, and to pafs them in re¬ 
view under his eye in the microfcope, in order to 
eftablifh a true general character of this genus. 

I have attended more particularly to examine the 
nature of thefe bodies, in order to confute the opi¬ 
nions of fome late writers on Zoophytes, who, for 
want of good microfcopes, and a proper care in che¬ 
mically analysing them, have afferted that they were 
mere vegetables. r 1 

The firft of thefe is Dr, Job Bafter, of Zeeland, 
who, in the PhilQfophical TranfaSions. Vol. LII. 
p. 11 x, aflerts that the Corallines of Linnaeus, which 
he fays he has accurately examined, are moft evidently 
true plants of the genus of Conferva j becaufe there 
are no polypes coming out of their tops, and' that 
they have feed inclofed ip their cells like other ma- 

•• . . : ’ '' : . rine 
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rine plants *. But, as another part of this letter is 
intended for an inquiry into this new difcovery of 
Dr. Barter’s, that Corallines are Confervas > a thing 
never known even to the great Mr. Ray, Dr. Dil- 
lenius, or any other botanift, I rtiall now proceed 
to his ingenious friend Dr. Pallas of Berlin, who 
has lately refided in Holland, and who has taken 
great pains in colledting every thing that has been 
wrote on the fubjedt of Zoophytes, from whence 
he has compiled a book called Elenchus Zoophy¬ 
torum, where he has ranged the feveral genera and 
fpecies of this clafs of beings in a fyftematical 
, order. 

When he comes to the genus of Corallina, he 
fays (vide Pallas Elenchus, p. 418.) ■f', “ They are to 
“ be left to the botanifts, as they belong to the vegeta- 
« ble kingdom j but makes this apology for inferting 
« them, leaft his book fhould be thought imperfedt,. 
“ as Linnaeus and Ellis have ranked them as 
« Zoophytes in their works.” : , 


* Corallinasj non Zoophyta, quamvis Linnaeus iifdem adnu- 
meret, fed veras e confervarum genere plantas efle, luculentiffnne 
peri'pcxi. . Nunquam in earum apicibus polypi inveniuntur: 
femcn contra cellulis inclufum eodem quo alire plantae marina: 
mbdoprodunt,. Phil. Tranf. Vol. LII. p. 3- 

f, Corallinasad vegctabilia referenda3 efl'e. Mihi yero to.tum 
hocee genus botanicis relinquendum videtur. Nec enim ftrudlu- 
ra, nec chymicis principiis ad Zoophytorum ullum gcnus acce- 
dunt, et pleraeque fpecies etiam habitum prorfus pecuiiarem ha- 
bentj aiiquas ad fucos potius accedences^ plurim* cdnfervis 
comparabiles, quamvis lapidefcenti fuhftantiavab iifdem et om¬ 
nibus vegetabilibus diftindtiffimar.. Pallas Elenchus. Zcophyt*. 


He 
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. He begins with obferving, that they don’t come 
near to any one genus of Zoophytes, neither in their 
ftrudure nor chemical principles; that fome fpecies 
have a peculiar appearance, fome approach to Fo¬ 
cus’s, many are like Confervas; but that all of them 
are very diftind from them, and from all vegetables, 
on account of their lapidefeent fubftance. 

That they differ in their chemical .principles 
from Zoophytes; for when they are burnt, they 
fmell like vegetables: and that, according to Count 
Marfigli’s Experiments (Hift. Mar. p. 73.) they 
neither contain a volatile fait, or animal oil. 

That the pore% in their calcareous fubftance, are 
too fmall for polypes to tnhabit them ; and that, the ' 
; pores of Fucus’s prove them to be as much animals 
• as the Coraiiines, even when their pores are rendered 
j more vifible, by having the calcareous fubftance, 
thstt furrounds them, dilfolved by an acid.: 

That the great Juffieu,* in his diligent refearches 
after marine produdions could fee no vifible token 
of life in them. 

That Mr. Meefe, who has lately wrote a Flora 
=Frifica, has found a Coralline growing upon a heath 
rift Frieiiand•;which,! Dr. Pallas fays, is a ;ftrong 
•proof of their vegetable origin. 

Laftly, that their frudification is lo nearly ana- 
lagous to thofe of Fucufes and Confervas, that he 
. likewife takes that to be a proof of theirbelonging 
.•to the vegetable kingdom. 

: To proceed then.'—Dr. Pallas, after telling us 
r that Corallines are vegetables, fays, that fome of 
jthedn‘iefe-^fce'Ftlcafes..' 

' - ' . In 
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In this I muft agree with him; becaufe his firft 
Coralline, which he calls Corallina Pavonia, is truly 
of that genus of plants: this mod elegantFucus I 
have particularly defcribed and figured (Effay on 
Corail. p. 88. T. 33. fig. c , d, e,)-, it is well known 
by the name of Turky-feather Fucus, and is called, 
in the Species Plant, p. 1630, Fucus Pavonius. 
What could have led Dr. Pallas into this miftake ? 
moft probably thofe beautiful farinaceous femi-circular 
Itripes on it, which he muft have taken for a iapi- 
defcent or calcareous fubftance one of the mo.ft 
diftinguilhing-characters of a Coralline, even ac¬ 
cording to his own defcription of this genus. If he 
’ had tried this farinaceous fubftance with an acid, he 
might obferve, that it would not ferment j it is of the 
fame nature with the farina that covers many plants, 
for inftance the Primula Auricula, and almoft ali the 
Lichenes foliacei and fruticulofi, or Liverworts. As 
to their fimilitude to the Conferva, the contrary will 
appear, as foon as I come to give the proper defini¬ 
tions to both thefe, and the Corallines, - Inthe lame 
paragraph he fays, that the Corallines do not come 
near to any genus of Zoophytes. 

How far he is miftaken in this aftertion, I will 
endeavour, to prove from the following experi¬ 
ments. 

Break a thin piece from the Corallium Anglicuo?, 
E% on Corall. T. 27.N. i. c. (Millepora Calcarea,. 
Pallas, Elench. p. 265.) or of the Corallium Licbe«* 
noides*rElftay on Corall.. T.' 27. N. 2. } both 

• Quamvis lapidifcentl.Aibfoiitfa .'ab'-cannibu?'vegetabilibus^ • 
diftihflffimse* Pallas, ElencK. 418*; : • 1 ■ Ai v 

j j-/',; which* 
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which, Dr. Pallas, in his Elench. p. 265. has con¬ 
founded together under the name of Millepom 
Calcarea (but which he confefles to be animal) j and 
when you examine them in the microfcope, you will 
find in them both regular feries of cells, as figured 
in Eflay on Cor. Tab. 27. Fig. D. Split at the 
fame time one of the joints of the Corallina Offici¬ 
nalis of Linnaeus-lengthways, and you will find the 
feries of cells * correfpond in ffiape exactly with both 
the former which I think proves the organization 
of thefe bodies to be the fame, and confequently 
animal. 

Befides thefe, compare the ftrudture of the .Mi- 
riozoon of Dohati, PhiL Tranf. Vol. XLVII. p. 107. 
Tab. 5. (MiUepora truncata, Pallas Blench, p. 249.) 
with thofe of the Corallina Rofarium, and Corallina 
.incraflata, both which I have carefully difledted and 
figured in Tab. XVII. Fig. 15, 20, &q. and there 
. .appears fo great an affinity between their cells (and 
even in the opercula of the Corallina incraflata), that it 
affords us reafbn to conclude with great probability, 
that .their mouths, or fuckers, are the fame. It can¬ 
not be amifs to mention the fimilitude there is be¬ 
tween the fidny-jointed Corallines, and .the Ifls 
Hippuris, or jointed 'black and white Eaft .Indian 
Coral, and the Cellularia Salicornia, Pallas Zooph, 
,p. 61. of Bugle Coralline, Eflay on Coral. T, 23. 
which two lafl: are univerfally allowed, to be animals: 
in all thefe are found the fame, kiijd of fibres that 
iConnedt their joints, and exadtly in the fame man¬ 
ner. . 

1 In -order to prove that thefe Corallines have a 
;fm,eil very different from.vegetables, I muft appeal to 
See Ta.b. XVII. fig. 14 and 13* 


an 
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an experiment made publickly before the Society of 
Arts, Commerce, &c. and which gave them a fa- 
risfadtory demonftration of the great difference in 
nature between Corallines and vegetable fubftances. 
It happened upon the following occafion. A gentle¬ 
man of Wales had fent the fociety a parcel of Lichen 
tartareus, of Linn. Ed. 2. Sp. PI, 160S. as a proper 
material for dying a red colour, to anfwer the fame 
purpole of that expenfive article among the dyers, 
called Orchell, or Canary weed, which is the Lichen 
Roccellaof Linn. Sp. PI. 1622. 

As the object was of conlequence, the fociety was' 
very defirous of being fully informed of the nature 
and appearance of this ufeful dye? and therefore,, 
feveral curious gentlemen of the fociety were de- 
fired, againft the next meeting, to bring fame Ipe- 
cimens of true Orchell. Accordingly fome fpecimens 
were obtained from the Orchell dyers in Southwark, 
and laid before the fociety. 

At the fame time. Dr. Maningham, a member of 
that:.fociety, produced before the fociety ,a fpecimen, in 
a paper with Orchell wrote upon it, from Mr. Miller 
of Chelfea, likewifeas the true Orchell: but, upon 
examining it, it proved to be the Corallina nervo te- 
■ nuori ffagiliorique internodia nedtente of Sir Hans- 
Sloane's Hiftory of Jamaica, Vol. I. Tab. 20. Fig. 4., 
Some difputes arifing on the different appearance of 
the fpecimens, I took the liberty to inform the gen¬ 
tlemen prelent, that, having lately made fome expe¬ 
riments on Corallines, I believed that Mr. Miller's 
fpecimen was a Coralline, or animal fubftance, and 
the Lichen Roccella, or Dyers Orchell, was a ve¬ 
getable ; and in order to convince the fociety of the 

Vol. LVII. Gg g difference,, 
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'difference, 1 salted for a lighted candle, and having 
firft fet fire to the Lichen Roccella, it yielded the fame 
fmell that burnt vegetables ufually do; but when 
the Coralline (which was Mr. Miller's fpecimen) 
was burnt* it filled the room with fuch an offenfive 
fmell like that of burnt bones, or hair, that the door was 
obliged to be opened, to difiipate the difagrecable fcent, 
and let in frefh air. 

Anotlier argument that Dr. Pallas offers the world 
of the vegetable nature of Corallines, or rather a 
proof of their not being of an animal nature, are Count 
Marfigli’s Chemical experiments on the Coral'ltna 
Officinalis (Hift. Mar. p. 3.) where he &y$ It 
neither contains animal oil nor volatile falts. : v 

But, to prevent fuch plaufible arguments ffotii 
tnifleading mankind, I determined to have lair and 
accurate experiments made on this fubftance. Ac¬ 
cordingly I applied to Mr. Peter Woulfe, -p. R.S, a 
gentleman difhnguifhed for his great knowledge in 
chemiftry ; and in order to have the ipecimens frefb. 
from the fea, I applied to a worthy member of this 
•Society, the Right Honourable the Earl of Hitlfbo- 
rough, for Hr. Potts, the Secretary to the Poil- 
Ofnce, p procure me a fufficient quantity of the. 
‘Corafiirii Ofliicinalis from the fca-coaft near Har¬ 
wich : this parcel, about two months ago, 1 fent. to 
Mr. Woulfe j and in anfwer have received the 
lowing letter, with an,account of..his. experidjwpts 
tfcnade on it, ' 


OerkenWell. 
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Clerkenwell, May 5, rygy, 

SIR, 

the Corallinar 
) picked clean 
ut it into a clean' 
_ , ' in a revetber 

ratory furnace, and an adopter and quilled receiver 
Inted to it: the fire was very gentle for the firft 
eight hours j in which time, half an ounce and 
eighteen grains of a tranfparent and almoii colourlefs 
liquor came over, which was fet afide for examina- 
tion. The fire was then increafed, and in fix hours 
time there were diftilled two drams and three grains 
of a turbid liquor, which had fome appearance of 
ohinefs on its furface j this was likewife fet a-part to 
be examined. The fire was then increafed for fix 
hours longer, and during the la it two hours the re- 
tot was quite red hot all over,, which ended the 
difhllation. In this third and laftprocefs the portion 
of liquor that came over was more turbid than the 
fecond, and feme of if from the redundancy of its- 
volatile alkaly was cryftallized j. it alfo contained ra¬ 
ther more than a dram of light empyreumatic oil, 
very much refembling the fmell of hartfhorn'j in the 
recipient there was alfo feme cryfials of a volatile 
alkali. The whole of this laft product weighed 
three drams and an half. The caput mqitimtn was 
quite black,, and weighed ten ounces* one*dram, and; 
©lie fi»oplej tb that there was af-Jtafc of four drams 
forty-niia* twe.h*e ounces o£ 

Coralline* - . ' > 

' &g $2 ; fh& 


*f TOOK! twelve, ounces troy 
Officinalis (which you fent 
from every extraneous fubfirance, an 
ftone-coated retort * the retort was 
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The firft liquor that diftilled flightly eftervefced 
with fpirit of fait, and changed fyrup of violets 
green, certain proofs of a volatile alkali. 

The fecond and third portion effervefced ftrongly 
with fpirit of fait, as did alfo the volatile fait that came 
over into the receiver, evident marks of its being a 
concentrated alkali. 

Here I muft obferve, that had this diftillation been 
eonduded in a hurry, there would have been no 
concrete volatile alkali; for then this would have 
been confounded and diiTolved in the firft liquor 


that came over. 

Had there been a fufficient quantity of this Coral¬ 
line, I fhould firft have propofed to have taken off the 
calcareous fubftance, by an acid meriftruum, and af¬ 
terwards waflaed the membranaceous part fo clean from 
the acid, as not to change the fyrup of violets 
red. : 

Then the diftillation of this part alone would have 
afforded a much larger proportion of empyreumatic 
oil, and volatile alkali, and but a very fmall quantity 
of caput mortuum. 

If you think thefe experiments of any ufe, you 
have thy free leave to lay them before the Royal 
Society. '/ •' - ■ 


. I am, Sir, yours, &c. 

; : Veter Woalfe. 


Dodor Pallas proceeds to prove that Corallines 
cannot be animals, as the Spores of their calcareous 

• ■* Pori autem calcareae fubftantiae ita funt minuti, ut polypi in 
iis hofpitari nequeant. Pall.Elcnch. p. 4x0. 

fubftances 
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fubftances are too minute for any polypes to harbour' 
in. Thefe words of the Doctor's feem to imply, as 
if the Coralline fubftances were only habitations for 
detached polypes, and not part of the animals them- 
felves. How this affair ftands, I hope to have clearly 
demonffrated long before this, for I have plainly 
feen, and endeavoured to fliew mankind, that the 
fofter and harder parts of zoophytes are fo clofely 
connected with one another, that they cannot fepa- 
rately exift j and therefore have not hefitated to call 
them conftituent parts of the feme body, and that 
the polype-like fuckers are fo many mouths be¬ 
longing thereto. 

Now, for the fmallnefs of the pores, which the 
Dodtor has mentioned here (among the Corallines) 
to be a contradiction to animal life j, he certainly 
has forgot one circumffance, when he introduces the 
Corallium pnmilum album (Effay Cor. T. 27. f. c.) 
or his Millepora calcarea (Pall. Elench. p. 265.) as 
an animal, which is, that he there fays, it has abfo- 
lutely no poresat all 4* ' / ; ■ 

As there can be no doubt, but every part of 
what is called Coralline is neceflary to make out 
fuch an animal, or being, it will be very difficult, 
if not almoft impoflible, to determine the propor¬ 
tion. there ought to be between fofter and harder 
parts ; and therefore it cannot be thought un- 
reafonable to fay, that in fome of this tribe the 
ftbny parts are by much the greater part of the 
wholes efpecially as Dodtor Pallas’s objection can be 
<>nly'againft the. crtiff, or as the in* 

fide of many of ihem is ferfram being hard, being; 

+ Poriomnmo nu'li, Pall, Elench. p. 266. 

exactly 
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exactly like a Sertularia, fo that I do not know if it 
would not be a good, definition to one well acquainted 
with that tribe to fay, a Coralline is a Sertularia co¬ 
vered with a ftony or calcareous cruft j if the mouths 
fhotild happen to be very fmall, their number may 
make up that deficiency. We fee in the greateft 
number of Corallines their furface full of holes} we. 
faw the fame in Efcharas and Milleporas thirty years 
ago; fi'nce that time magnifying glades have ^ been 
improved, fo as to {hew us, that they are all orifices, 
for polype-like fuckers j why fhould not we now 
admit that glafies may be ftill more improved, fo 
as even to make us able to fee what may be the 
intention and ufo of thefe minute .orifices,., which; 
according to : all rules of reafoatng, - Vwe i, maft 
fopppfe to- approach in nature to them they are moft 
alike. From this extreme minutenefs then of the 
pores of thefe Milfepora, confefled to be zoophytes, 
a* well as thofe of Coraliina officinalis as before 
mentioned, it is no great matter of furprize, that 
Po&or Judieu could not perceive any animal life in- 
the Corallines, nor Doctor Schloffer in the Millepora 
cafcarea. As thefe experiment?; ought; to bp attended 

cifctwnfliaticesjthAt 
do aot ofesn happen to perfoha who only gi> to the 
& a-fid e, perhaps for. a lew days, or hours, fo that 
it is unreafoaable to conclude, beeanfe they have been 
nnfucceftful, that more accurate/qbf«mrs;,a^,, ho«'' 
foe,more fortunate at another time. \ff.ff'Y 
believe I fibaU feejaftiSetFifl -'this,.; Hg-mmy edaya 
that have been made, fey perfoos of j udgmen t, to 
ofefetve thapolype-like fuckers in haany, evmdf .the 
Sertularia;, which they havefeveral times attempted 
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in vain 5 I mull own it has often happened to me 
in many fpecies, and yet I have not the lead doubt 
of their being true. Sertularias from the fimilarity 
there is in their habit and form to others of the 
fame genus? and of this fadt I am fure Dodtor 
Pallas is fully convinced. 

Another argument made ufe of by Dodior Pallas, 
to overthrow the .animal exiftence of Corallines, is 
taken fromMr. 'Meefe‘s afiertion, that he had found’on 
Bergummer Heath in Fridland, a fubftance of the 
fame nature with the Corallines. Meefe, in his Flora 
Frifica, p. 75. calls it a Liehen ; but Dodtor Pallas 
has ventured in his Elench. p. 427. to rank it among 
the Corallines, under the name of Corallina ter- 
reftrrs In this Dodtor Pallas is in the right, as I 
have had an opportunity of examining £ final! Ijpe*. 
cimen, that my worthy and learned friend Doctor 
SchlofTer of Amfterdam was fo kind to procure me; 
but how fuch a nice and accurate philofopher as 
Dodtor PalfeS cohfd : lfet ; 'lt efcane him to canfider the 
nature aricf tjtiaR% ’ op ttiis^ and how much it 

differs from any thing elfe growing^ on the land, is a 
thing that furprtfes me’ It only being mentioned by 
Mr. Meefe, as found on Bergummer Heath, ought 
not to have latisfied him fo far, as to declare a body 
with a edcaredus erufll to be a land produdtion, when; 
no fucli thing ih the whole vegetable, kingdom has; 
ever been found; it has always beep thought quite 
the contrary, that aftbny or hjard — 

ture, : -icdtrltl not. be produced, but ffopi ah animal, 

mi. 

* Seethe figure of it in Tab. XV'-If. fig. 28. : ; 

;J- ’Tis worthy of our notice bow eafily this. ingenious Natu¬ 
ral Hiftor-ian reconciles it to himfelf, that this inhabitant* •of the 

This 
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This fliould certainly have made him minutely in¬ 
quire in what manner it was found, if buried under 
mofs, loofe on the ground, or perhaps near fome 
of the canals, which communicate with the lea* 
Many accidents might have brought it thither, which 
is more probable than to imagine nature to go out 
of her ufual track. 

It is not improbable that that part of Holland has 
been overflowed by the fea, and this production left 
there when the water fubfided, or blown there by a 
ftorm, which I beg leave to believe till I am better 
informed. I do not in the lead doubt of Mr, Meefe’s 
veracity i but as that gentleman was more intent an 
difcovering vegetables than i animals, and thinking 
this very like a dry Lichen fruticulofus,* he did,not 
fcruple to believe it to be one. of that tribe j and 
therefore, perhaps, neglected to obfetve all tliofe cir- 
cumftances, that we now with to be informed of. 

The irregular pedunculated figuresor fructifica¬ 
tions (as DoCtor Pallas pleafes to call what is reprc- 
fented in Tab. XVII. flg. 29.)' feem to be rather a de¬ 
fect in the growth of the ramifications, efpecially 
as they differ from ope another ip , and,,Came 

0/ them:appear beginning tbform other branches.;, 

, In- %. a the whole cpnfifts. <?f tyvo pppofije curled 
procefl^j/ with a Xmall cavity between, them at the, 
top $ this'cavitt^ i?^ie4 jfo..that'the, top, 

becomes ^ *■ >T t4 tbere/ 

beginning of a. epphnuatyjp. leflgfhFSy^ th %., 
di xt is ftill more plain the! beginning a.branch, 

fea can grow op dry land.- See; Pallas;Zoophyt. f p.^ajr.L: N«c. 
magis miror Gorallinam in ficco crefcentem, quam JLicftenum 
cum Fuels fumtiaam analogiam. 

If 
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If theinfide of-thefe precedes had been hollow, 
and the outfide of a regular figure, I fliould not have 
hefitated to confider them to be the ovaries of the 
Coralline; but as they are folid, and of the fame 
ftru&ure with the reft of Corallines, I ftiall rather 
call them defective branches. 

Doctor Pallas’s laft argument to prove that Coral¬ 
lines are vegetables is, that the nodules, or tubercles, 
which he has obferved in Corallines, contain little 
feeds fubanalogous, or fomewhat refembling thofe 
we find in the fructification of the Fucus’s and Con¬ 
fervas. 

. If this method of reafoning fhould hold good, 
what will become of the Cellularias, Sertularias, and 
Millepora calcarea & agariciformis, with many other 
zoophytes, that have fuch roundilh ovaries; they 
muft be recalled to the vegetable kingdom, notwith- 
ftanding all doubt about their being living animals 
has long been laid afide. 

I come now to his Ingenious friend PoCtor Bafter, 
who carries this matter ftilf farther, and fays pofi- 
tively, in Phil. Tranf. Vol. LII. p. i * i. that the 
Corallines are true Confervas; and in His Opufcula 
Subfeciva, Vol. I. Tab. I. fig< 3 . A. and B, he re¬ 
fers us to , the figure of the Corallina rubens in 
feed; which, he fays, is a true Conferva; but the 
figure is fo bad, that I. am perfwaded nobody. can 
find out what he means to reprefent by it. ' . ; 

I fhali therefore conclude this letter, with re¬ 
commending to thefe ingenious ganfiemen#. to ana- 
lyle thefe bodies chemically; ah^with cafe; and 
Jikewife, to view them with the' feme attention, that 
I have done," in the microfeppe j if lo,- 3 am 
' VOJ..LV 1 I. Hhh per- 
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perfwaded they will be of our opinion. I muft de¬ 
fer the fequel of what I intended to another day, 
which was to give you an account of the difcoveries 
I have made in the fructification of the Confervas j 
thefe, I flatter myfelf, will fully convince Do&or 
Bafter of the great difference between thefe two 
bodies, and that they belong to two different king¬ 
doms of Nature. 

I am, 

SIR, 

- it' moft obedient Servant, 

*’ John Ellis. 


The Defcription of Plate XVII. 

Fig. i. The Miriozoon of Donati, or Millepora 
truncate of Pallas. • 

2. The end of a branch magniftedi to Jhew 
• -v* : the fltuation of the pores. 

^. The fame cut perpendicularly through, to 
: l ; ■ fhew the Trumpet-like fuckers in 
:their cells connected with the middle 
: tubes. ' ■ 

"fc The horizontal feCtion of the fame,, with 
r !; . the fuckers extended. 

5. The magnified drawing of one of the 
fuckers, with its cell and operculum. 

< 5 . The 
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Fig. 6. The oblique view of the opening of the 
ceil with the fucker and operculum. 

7. The cell with the operculum open. 

8. The cell covered with its operculum. 

9. The Corallium Lichenoides of Ellis’s 

Corallines, with ovaries upon it. 

10. The natural and magnified fize of a piece 
and 11. of this Coral, to fihew the arrange¬ 
ment of the infide of the cells, which 
are juft the lame as in the following. 

12. The order of the cells, in a joint of the 

Corallina Officinalis, to fhew the 
great affinity between them. 

13. The natural fize of a fmall piece of the 

Corallina Officinalis. 

14. The milk-white Millepora calcarea, from 

the Mediterranean, where, though 
• the pores are not vifible on the out- 

fide, the arrangement of the cells in 
the infide are the fame with the Co¬ 
rallium Lichenoides, and*Corallina 
Officinalis. 

15. The Corallina Rofarium, or White-bead 

band-firing of Sloan’s Hift. of Ja¬ 
maica, Tab. XX. fig. 3. 

16. Two joints magnified, one to Chew the 

fituation and figure of the pores, and 
the other to ffiew how the fiickers 
pafs from the middle cartilaginous 
tube through the calcareous covering 
to the furface. 

Hhh 2 17. Shews 
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17. Shews four of the fuckers, and the ovary 

between them, magnified highly. 

18. The Ovary. 

19. One of the eggs taken out of the ovary. 

20. The Corallina incraflata, from the Weft- 

Indies. 

21. One of the joints of its natural fize, 

22. The fame magnified a little, to fhew its 

pores in its calcareous furface. 

23. Part of the infide tubes of the joint, of 

their natural fize. 

24. The fame magnified, to fiiew the openings 

of the cells on the furface, con- 
; nefted together. , . . 

25. A perpendicular fedtion of half of one of 

thefe joints. 

26. The fame magnified, to fhew the figure 

of the veflels leading to the fuckers 
in the calcareous furface. 

27. A piece of the calcareous furface highly 

magnified, to fhew fome of the pores 
open, and others covered with their 
4 convex opercula j letter a fhews the 
figure of one of the trumpet-fhaped 
fuckers highly magnified. 

28. A finall branch of Meefe’s Coralline fup- 

f ofed to grow on a heath, called by 
)r. Pallas Corallina terreftris. 

29. The fame magnified, to. fhew the difpo- 
fition and figures of- its fuppofed 
' fructification at a. b. ,c c. and i. which 

;v are higher magnified at A. B. C C. 
and P. to fhew how unlike they are 
to frunifications. 


S E- 
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S E Q_ U E L. 


Title-read December 17, 1767. 


Read Jaft. 14.Tr COME now to anfwer Doftor Bafter, 
i 7 i,8 ‘ who afierts pofitively, in his memoir 
pubiifbed in the Tranfa&ions of the Royal Society* 
Vdl. LII. p. ui» that all the Corallines, which 
you and I have defcribed, are plants of the genus of 
Conferva. 

In order to explain myfelf, it will be neceffary to 
let him know what I mean by a Conferva, and what 
I would be underftood by a Coralline, according to 
your fyftem. 

By a Conferva I mean a plant with jointed filaments, 
either Jingle or branched, bearing, fruit, which are 
difpofed in different ways: in Latin, thus, 

Cm firm eji planta, cut Junt jjlamenta articulate 
vcl fimplkia vel ramofa , jruSlijicationes mrk rnodr 
dijpdfita hakntia , 

‘ liy a Coralline I mean an animal growing in the 
form of a plant, whofe ftem is fixed to other bodies, 
The item is compofed of capillary tubes, whofe ex¬ 
tremities, 
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treinities pafs through a calcareous crufl:, and open 
into pores on the furface. The brandies are often 
jointed, and always fub-divided into fmaller branches, 
which are either loofe and unconnedted, or joined, 
as if they were glued together : in Latin, thus, 

Coralline eft animal crejcens habitu plantee. 

Stirps fixa, e tubis capillaribus per crujlam calca - 
ream porojam JeJe exerentibus compo/ita . 

Ramifcepe artkulati , Jcmpcr ramulofh vel divari - 
cati liberi , vel conglutinati et connexi. 

This difference then will evidently appear by 
putting each kind into an acid liquor. The Coralline 
will immediately difeover the nature of its * calca¬ 
reous furface, by a ftrong fermentation; when the 
Conferva will not appear in the leaf!: affedted. This 
acid liquor will likewife foon diflolve the calcareous 
sfubftance in ;the Coralline, by which means the mi- 
suite velfels that lead to the pores on the furface will 
become vifiblej whereas the Conferva will unal¬ 
terably remain the fame, and be rather prderved 
than corroded by the acid. 

When Dodtor Pallas, who fupports the opinion of 
Dodtor Batter, comes - to the chemical analyfis of the 
Corallines; he tells us -f that he .had not time nor 
opportunity to try them} but depends on the report 
of other authors. 

* Lin. Syft. Nat. Ed. 12. p. 1304. “ Corallinaa a<I reg- 
«» num animalc pertinere ex fubftantia earum calcarea conftat, 
** cum omnem ealeem animalium efie protlu&um veriffimum 
« fit.” ■ . , : 

t Pallas Zooph. p. 418. ** Temporis anguftia et oppor- 

“ tunitas iftipediverit ne in Corallinarum naturam accuratius 
** jgne mquirerem. 

This 
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This dependance on the authority of others, to‘ 
overturn what I think we have eftablifhed with 
very ftrong evidence, will, I am in hopes, convince 
him of the propriety of that well-chofen motto of the 
Royal Society. “ Nullius in verba j” which I find 
he has adopted as the common fcal of his epiftles to 
his literary correfpondents: and he will now have a 
further opportunity of * complimenting Dodtor 
Bafter on making a fecond apology for what he has' 
advanced againft me in the Phil. Tran £ Vol. LII. 
p. hi. by (hewing him, that they have both been; 
miftaken in blending two very different genera of 
the animal and vegetable kingdoms of nature to¬ 
gether. 

To make this difference appear (till more evident,. 
I come now to lay before you a new fcene of nature j, 
which an accurate examination into the fru&ifica* 
tion, as well as the articulations, of fome of the Con¬ 
fervas, afforded me. Indeed the minutenefs of thefe- 
objects would fcarce feem worth while to examine 
into fo critically, if my reputation had not engage# 
me to (hew the wide difference between them and- 
Corallines. This, joined to fome remarkable difco- 
veries, which I made in the year 1754 on the coaft- 
of Suffcx (in company with Mr. G. D. Ehret, F. R. S.)i 
in the fructification of this clafs- of plants,., which* 


U 

It 

ft! 


* Pallas Zooph. pi ao. “ Candidiffimus Baftenis, quhhuc^ 
ufque contra Ellilium rcliquofque prioris fententias patronos 
ftftcrat, alterius evidenti* vi&as dedit maaus* et glorionlEi^p 
exemplo* repudiate priori fun opurionc* vsfeftjn thcoriam acrt- 

ter defendm.-coipit*^ ' ^ />. 

, more* 
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before that • time were efteemed by * botanical 
writers to have no fructification at all, has induced 
me to lay a few fpecimens of them with their mag¬ 
nified drawings before the Royal Society. 

In examining thefe plants I was amazed to find^ 
two fpecies of them evidently of your clafs of 
Dioeciaj that is, male parts of fructification on one* 
and female on the other. 

The firft of thefe is the Conferva, polymorpha, 
where in.Tab.'XVIII. at fig. a. is reprefented a very 
fmall branch of the female in its natural fize, and at 
fig. A. the fame is magnified: in the tranfparent 
capfules of this fpecimen, we can eafily difeover the 
feed as it lies expanded in a watch-glafs in water. 
Letter b. reprefents the natural fize of a final! branch 
Of the male. Letter B. the fame branch magnified, 
fhewing its amentaceous flowers, or catkins, with 
its minute male feed in (pikes. B i. (hews one of 
them highly magnified. 

The other Conferva is the Plumofa, and is one of 
our moft elegant fub-marine plants. Fig. c. repre¬ 
fents the natural fize of a minute fprig of . the fe¬ 
male. At fig, C. the fame is magnified, where the 
feeds appear in their capfules. The fig.* d. fliews 
the natural fize of a fprig of the male Conferva 
plumofa j and fig. D. the fame fprig magnified, Shew¬ 
ing the fpikes of male feed. 

* Rav, Synop.Ed, 3. p. 57. ** Conferva- efLMufci genus 
■ “ ■ ftetile et capital is florid is deftitutum, immo nec peltis & tu« 
’“ bcrculis, quae horum loco aliqui gerunt, donatum, ex men? 
**' foliis teretibus et uniformibus feu mavis cauliculjs, in tenuia 

** caplllapnentadivifis, cotfftans.” ^ . 
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The next is the Conferva flofculofa, and is repre- 
fented at fig. c. in a branch of tire natural fize. Fig. 
E. is the lame magnified. This is one of thofe re¬ 
markable Confervas that has footftalks to its flowers 
or fructification. It appears to have fruit like a ftraw- 
berry, or rafpberry, furrounded by a leafy calyx. 

This was found on the lea-coaft, near Yarmouth 
in Norfolk, by my worthy friend George Whatley, 
Eiquire, in the year 1764. When it was frefh, it 
was of a moft vivid carmine colour. The other 
with flowers, at fig./. is the Conferva geniculata. 
Fig. F. flhews the fame branch more diftindtly, being 
magnified with flowers furrounding the joints j this, 
with one which I have called in my catalogue of 
Confervas, Conferva florifera, I difeovered in the 
year 1754 near Brighthelmftone in Suflex, when 
Mr. Ehret was fo , kind as to make drawings of 
them while recent. The colour of this, when frefb, 


is a fine fcarlet. 

The Conferva plumula, at fig. g. is one of the 
fmaljeft of the tribe, bnt^|^||: v >#egai?tly: feathered* 
it is of a- pale red colour. The fame is magnified at 
fig. G. which fhews the order that the Fruit and 
branches are difpofed in. G 1 fhews the fruit of 
feeds, which are of a red colour, furrounded by a 


dear gelatinous pulp. . , > 

The Conferva at fig. b, I have called Ciliata, from 
the circle of fmatl fibres at the top of each joint. 
The magnified drawing at fig. H. fhews^ thele ^fibres 
like a crown on each joint. This 
• to fhew, with the reft, fome v * net y °* 


beautiful forms,, which °f 

has imprefled eVen updn orie of the loweft dafifes of 

the vegetable tribe. iTr 

Vou. LVII. Hi Before 
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Before I conclude, 1 mull olviervc ; 

Th.it as Doctor Pallas lias likewise introduced 
among his arguments, that the fruit ot the I'lieu^'s 
arc iubanalogous to thole; of the Cot aliim 1 ., I could 
introduce an infinite vanity to lh<’\v the great dif¬ 
ference there 3s between them} hut fhL part <>t 
natural hi (lory, too long neglected, requires a vo- 
lutne by ill elf, to (hew the amazing variety of vege¬ 
tables, that lie hit! fiom us in the great de« p ; t may 
make fome obfervations on them the lul\csil of a 
future letter, efpecially as many of them ate < 1‘ the 
clafs of Dioocia, as well as thole which I have id- 
ready fhewn in the Confervas} which 1 believe will 
be new to the botanifb. 

I am, 

Dear Sir, 


Your moft obedient fervant, 

John Ellis. 

The Defection of Plate XVIII. 

Fig. a, The female Conferva polvmorpha. 

A. The fame magnified, to ihew the lied' 
in the Caplulos. 

/». Hie male Conferva polvmorpha. 

I*. The fame magnified, with its male flowers. 

B x. One of the catkins,or male flowers, highly 
magnified. 

c. The female Conferva plumofa. 

The 
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Fig. C. 1 he fame magnified, to (hew its/rudfci- 
tic.U'on. 

d. The male Confci va pin mo fa. 

I). 1 he fame magnified, (hewing its catkins, 

or male flower®. 
c> Conferva tlofculcfa. 

E. The lame magnified, (hewing its pedun¬ 

culated flbwers, or fruit, with their 
polypetalods cops. 
f* Conferva 

F. The fame magnified, to (hew its flowers 

furrounding the joints. 
g, Conferva plumula. 

G. Part of it magnified, to fliftw the difpo- 

fition of its branches, 

G 14 tfe* fihuit highly magnified, to 

Slew*Its feeds, furtounded by a clear 
vifcld pulp. 
b> Con&fva CiKata. 

ii M* The- feme ratified, tt> (hew the fittl* 
coronets c uTtbd joint* 
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XLI. An Account of tie ABinia Sociata y 
or Cluftered Anmcd-fmer* lately found 
on the Sea-Cqafts of the nm-ceded Ifands ; 
In a Letter from John Ellis, Efquire y 
F. R. S. to the Right Honourable the 
Earl of Hill {borough, F. R» S. 

f * ♦ 

My Lord, 

&«4dNov.i2, \ MQNG the many curious ma- 

l ' 6h IX yotir Lord- 

fhip has received' ftfctn the neW-<?eded iflands in the 

Weft-Indie^ <fem, ft melL uncommonly rare : 

this iff of JpS* £o$%ue<C 4 ‘ «> h&ttrid hiftory, a* it 

‘ Brlfig together two remarkable genera in 

tftft tyftfem. of "naturefj Which Profeflor Linnasus had 

removed far from each other. 

The one is the Adtinia or Animal flower, the other 

the Hydra or Ftefh-water polype. 

, The Adtinia, called by old authors, as Akkovtm- 

dtlfc, lohfeftott,’ &c. urtica marina, from its fuppofed 

property is now more properly called by 

fome late iWlifb authors the Animal flower. This 

name feems wdtf'Iwitetfejrf to it 4 for tb® or 

tentacles, being Mpm U ft* 0* drek#, end 

tinged with a variety of bright lively dolours, very 

neafly reprefent the beautiful petals of fome of our 

moft elegantly fringed and radiated flowers, Jbch as 

the Carnation,. Marygdd, and Anemone* As there 

v ’ are 

% 
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are great variety of fpecies of this animal, fb thefe 
fpecies differ from each other in their form.* The 
bodies of fome of them are hemifphcrical, others cy¬ 
lindrical, and others fhaped like a fig. Their fub- 
ftancc likewife differs for fome are ftiff and gela¬ 
tinous, others flefhy and mufcular; but they are all 
capable of altering their fhape, when they extend 
their bodies apd claws i© fearch of their food. We 
find them on our rocky Grafts at low water* fixed in 
the fhalloWs to fbme fhlid fpfeflsuace* by a broad 
bafe like a fucker j but they can fhift their fituation, 
though their movement is very flow. 

They have only one opening, which is in the 
center of the uppermoft part of the animal j round 
this are placed rows of flefhy claws % this opening is 
the 1 pf t(|$ is candle pf great 

•xtcnfion j it isamawig tp. fee fhellr fifh 

fome of them can fwallow, fuch as mufeles, crabs. 


&c. when it has fucked put the fifh, it throws back 


m fitaswife remaifc^&.fcsf^m&ny 


fent to your Lordfhip by Mr. Greg. 

* Vide Phil. TwttfUVri. 141.,v. 
and 5 i the animal in fig. 3* in the fame Plate <p m 

I ' '♦ 



C 43 d 1 

they have the remarkable property of renewing their 
claws when they are cut off j and ranks them, per¬ 
haps very properly, under the genus of Hydra of 
Linnaeus, or Freih-water polype: which IjChall now 
give a Ihort defcription cf, that we may judge how 
near your Lordlhip’s new animal approaches to both 
of thefe. 

The Hydra, or Freth-water polype, is that extra¬ 
ordinary animal fo well known to the curious, from 
the dilcoveries of Mr. Abraham Trembley, F. R. S. 
in its re r produaion after it had been cut into pieces. 
When it is extended, it is of a worm-lhaped figure,^ 
and of the fame tender fubftancc with the horns of 
a common fnail. v!■;‘:*■ •."'-■'.-vA,'' 

It adheres by one end like a fucker to water plants 
arid other fubftances : the other end, which is the 
head, is furrounded by many arms or feelers placed 
like rays round a center: this center is its mouth, and 
with thefe arms, which are capable of great exteft- 
fioii, it feizes fmall worms and water infers, and 
brings them to its mouth; often fwallowing bodies 
larger than itfelf: when the food is digefted in the 
ftomach, it returns the remains of the animats it feeds 
on, through its mouth again, having no other vlfibie 
its body. ' 

Their manner of multiplying is froth eggs, which 
they produce in autumn * 5 but the moft common 
is from their fides, in which there firft appear fmall 
knobs; or papillae;; as ^befe iftcffialh & length, tittle 

*his gemofs by Doctor Pallas, as well as Do&or Gaertner, but 
very improperly, as it has many feet, and a paflage through its 
lody. JDo^itOr tinnseus calls it Holothuria. ! /;i 
♦ See Pallas; 2 Jo‘ophyt. p, a8. 1 .*.'1 

; ' -cst fibres 
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fibres are feen rifing out of the circumference of 
their heads, which they foon ufe to procure food. 
When they are thus arrived at a mature ftate, they 
fend forth other young ones from their fides; fo that 
though many of them foon fall off, and provide for 
thcmfclves, yet the animal frequently branches out 
into a numerous offspring, growing out of one com¬ 
mon parent, each of which not only procures nou¬ 
rishment for itfelf, but for the whole family. 

I come now to your JLprdfhip’s new animal[^ghd* 
for the Sitisfadtion of the Royal Society, lay before 
them one of your Lordfhip’s fpecimens preserved in 
fpirits, with a diffe&ion. of one, of them, to Shew 
its internal ftrudfcure, together with three fpecies of 
Adinla, or. Animal flowers, fent to your Lordfhip 
from the:new-^gdedjflands.■. i 
.' which •: is of: 4,. tender 

fiefhy fubiftance,. confifts of many tubular bodies, 
fwelling gently towards the upper part, and ending 
like a bulb, or very finall onion j on the top of 
each is its mouth, furrounded. by pne or two rows pf 
tentacles, or claws, which when contracted look like 
circles of beads. 

The lower part of all thefe bodies have a com¬ 
munication with a firm flefhy Wrinkled tube, which 
Ricks faft to the rocks, and fends forth other fiefby 
tubesi Vyhich." preep along them in various directions. 
Thefe are .flail of diffefent fizes of thefe remarkable 
animals, which rife up irregularly in groupes near fo 
one another. 

This adhering tube,, that fecures them faff, to the 
rock, or fhelly bottom, is worthy of our notice;. 
The knobs tbat we dbferye^ are formed in fey era* 
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parts of it, by Its infinuating itfelf into the inequa¬ 
lities of the coral rock, or by grafping pieces of 
Ihells, part of which -flail,remain in it, with the flcfliy 
fubfiance grown over them. 

This ffiewsus the inftina: of nature, that directs 
thefe animals to preferve themfeives from the vio¬ 
lence of the waves, not unlike the anchoring of 
mufcles, by their fine filken filaments, that end in 
fuckers j or rather like the fhelly bafes of the Ser* 
pula, or Worm-fhell, the Tree Oyfter, and the Slipper 
Barnicle, &c. whofe bafes conform to the fhape of 
whatever fubftance they fix themfeives to, grafping'it 
faft with their teftaceous claws, to withftand the fury 
of a fiorm. ^ '-j- -v;- ;V' ■ 

When we view* the rnfide of this animal djfTe&ed • 
lengthways, we find a little tube like a gullet leading 
from the mouth to the ftomach, from whence there 
; rife eight wrinkled fmall guts, in a circular prder, 
with a yellowlfli ioft fdbliahbe in them j ihefe’bend 
over in the form of arches towards the lower part of 
the bulb, from whence they may be traced down¬ 
wards, to the narrow part of the upright tube, till 
they come to the fieflhjr adhering tube, where feme 
of them may be perceived entering into a .papilla, pr 
die : beginning of an animal of the like kind, moil: 
probaWjt^*^^' ft • houriflbment, till it is provided 
with claws : the mmainihg part of thefe flender 
guts are- continoed on in the fiefliy tube, without 
doubt for the fame purpofe .of'preduc^ 
porting more young ones from the ranter common 
'pabwit.;, ■ ‘ 

The many longitudinal fibres, that we difcovfr 
lying parallej to each other, on the infidc of the 
" v ’ femi- 
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femi-tranfparent fkin, are all inferted in the feveral 
claws round the animal’s mouth, and are plainly the 
tendons of the mufcles, for moving and directing 
the claws, at the will of the animal; thefe may be 
likewife traced down to the adhering tube. 

As this fpecimen has been preferved in fpirits, the 
colour of the animal when living cannot certainly be 
known; it is at prefent of a pale yellowilh brown. 

With regard to its name, it may be called Adtinia 
fociata, or the Clufter animal flower. 

Among the critics, my Lord, I am aware of this j 
that it may be faid, that an animal compounded of 
many animals has not a very philofophical found. 
But it is well known to thofe, who underftand the 
nature of zoophytes j that there are many kinds of 
thefe animals, as well fuch as fwim about freely, as 
fuch as are fixt to rocks and Ihells in the fea, that 
have a great many mouths in the form of polypes, 
and yet are but Angle animals j fuch as the great va¬ 
riety of Pennatulas, or Sea pens, among, thofe that 
ftyim about, and moft of the Sertularias, Gorgonias, 
with many others, among thole that are fixt. Yet 
this new animal of your Lordlhip’s differs very 
much from the generality of thefe. I think I may 
compare it, to fpeak in the ftyle of thofe who main¬ 
tain that zoophytes vegetate, to a timber tree, that 
fends out at a diftaoce round it many fuckers from its 
roots, which fuckers coming in time to be trees, 
thefe may and will, with propriety, be reckoned fo 
many diftindt trees, though connected at their roots 
with the parent tree, and that without any abfur- 
dity. 


Left 


Vol. LVII. 


Kkk 
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Left any doubt fhould ftill afire in this abftrufe 
part of the operations of nature, it may be proper 
that I fhould explain myfelf further, by (hewing 
that there are a great many zoophytes,. which were 
formerly called Corallines, now Sertularias and Cellu- 
1 arias, that from a creeping adhering tube fend up 
feveral fingle animals, others lend up feveral branched 
animals. To give an iii(lance or two of each, I 
fhall mention the Sertularia uniflora, or Single bell- 
fhaped Coralline (fee the Eflfay on Corallines, PI. XIV - . 
fig. A and B) and the Cellularia anguina, or Snake’s 
head coralline (fee the fame Efliiy, PI. XXII. fig. C) 
Both Which, like our A&inia fociata, fend updiftindt 
animals With one mouth each.. v, V.’ r["„ **. „; 

Whereas the Sertularia pumila, hr Sea oak coral¬ 
line (fee Eflay on Coralline, PI. V. fig. A) and 
the Cellularia burfafia/ or Shepherd purfe coralline 
(fee the fame Effay, PL XX. fig. A^ fend but ani* 
trials, m the forrri of fpikesbr branches, that have 
many mouths from their own creeping and adhering 
tubes; and yet both thofe with one mouth to each, 
and thefe with many, I efteem as fo many diftindt 
animals, notwithftanding their, being■ cohne&ed by 
an adhering tube, as I have faid in the inftarice of 
the tree and its fuckers. 

To conclude, my Lord, the importance" of the 
difcovery of this nbw animal to natural hiftor^ is 
this, that it clears up ! that much-difputed point, 
which is, that the extenfion or increafe of the 
fubfbnce of thefe zoophytes is of'an animal, and 
not ;of a vegetable growth (as feme lare authors woritd 
have us think) by thus making the fadfc more Clead 
and evident to our fenfes. 

■>■■■■ ‘For 
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For the poetical defcriptions of fome late fyftema- 
tical authors have tended rather to confufe than ex¬ 
plain thefe matters to our ideas ; for inftance, they 
call thefe bodies, that rife up like a fpike with many 
mouths, a vegetating ftem, and their mouths, which 
are formed like fo many polypes, flowers; though 
with thefe fuppofed flowers, they evidently feize their 
food, by firetching out their claws (which they call 
the petals) to convey it to their mouths, that are in 
the center of each, to fwallow it, digeffc it, and re¬ 
turn the non-nutritive parts back again by the fame 
way. Can this then be called a vegetative life ? 

But happily this animal of your Lordlhip’s is 
large enough for difledtion j and in that ftate difco- 
vers to us, not only mufcles and tendons, hut a fto- 
roach. to digefl:, and inteflines to fecrete, proper nou- 
rifhment for the fupport and increafe of itfelf and its 
progeny} which I am . perfwaded is the ftrongeft 
proof that has yet appeared to convince the learned 
world, that zoophytes are true animals, and in no 
pait vegetable j and that the ftojal Society are highly 
obliged to ypur Lordfhip for this moft valuable ac- 
quifition in natural hiftory, as well as he who has 
the honour to be. 


3Wty Eord, „ 

Your Lordfhip’s rncift devoted, 

„ .and much obliged humble fernnt 

• John Ellis. 

K kk 2 The 


Gray’s-irtn, ‘ 
■Aug. 17, 1767; 
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The Defcription of Plate XIX. 

F\cr. 1, The Adinia fociata, or Cluftered 'animat 
° flower, with its radical tube adhering 

to a rock, (a) One of the animals 
ftretching out its claws. 

2. A perpendicular difledtion of one of thefe 

bodies, to fheW the gullet, inteftines, 
ftomacb, and fibres, or tendons, that 
move the claws, (a) A young one 
arifing out of the adhering tube. 

3. The Adtinia after, or Sea ftar flower, 

from the new ceded Iflands. 

4. The Adtinia anemone, or Sea anemone, 

from the fame place. 

5. The under part of the fame, by which 

it adheres to rocks. 

6. The Adtinia helianthus, or Sea fun-flower, 

from the fame place. 

7. The under part of the fame. 

a. The Adtinia dianthus, or Sea carnation, 
from the rocks at Haftings in Suflex: 
this animal adheres by its tail, or 
fucker, to the under part of the pro- 
jedting rocks, oppofite to the town j and, 
when the tide is out, has the appear¬ 
ance of a long white fig: this is the 
form of it when it is put into a glaft 
of fea-water. It is introduced here 
as a new variety of this animal, not 
yet defcribed. 

* * '“ 9. The 















Fig. 9. 

10. 

11. 
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The Sertularia uniflora, or Single bell— 
fhaped coralline magnified, (a) One 
of its ovaries. 

The Cellularia, anguina, or Snake’s-head 
coralline, magnified. 

The Sertularia pumila, or Sea-oak coral¬ 
line, magnified, (a) One of its ova- 
■ ries. 

The Cellularia burfaria, or Shepherd’s 
purfe coralline, magnified. 


XtM'U 
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- Received Oftober 10, 1767* 

XLIX'. A Letter from Edward Wortley 
Montagu, Rfquire , F. R. S. to William 
Watfon, M. D. F. R. S. containing fome 
new Obfervations on what is ^//^Pompey’s 
Pillar, in Egypt. 


SIR, 

Head Nov. 1 p,T HERE fend you a few lines, which 
1767 ' X I believe will appear extraordinary, 

as every traveller that has been at Alexandria has 
mentioned the famous pillar of Oriental Granite, 
which is about a mile without the walls of that city, 
as erected, either by Pompey, or to the honour of 
Pompey. As I differ in opinion from them all, 
and think this famous pillar was ereCted to the 
honour of Vefpafian, you certainly will expeCl to 
hear on what foundation I found lb extraordina¬ 
ry a conjecture, as fo new a one may appear to 
you. .. 

:■ ' * By 
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By my menf. the capital of the pillar is 

The Shaft -... . .. 

The Bafe - -- 

The Pedeftal - .-- 

Height from the Ground »■■■ — ■« 

Its Diameter *—— ——— 


T. In. 

66 i *£ 

5 9 iHI 
10 S jg 

92 o i 
9 I 2 


Asfoon as I faw this furprizing pillar, I was con¬ 
vinced that, if it had been erected in Pompey’s time, 
Strabo, or fome of the ancients, would have men¬ 
tioned it: I therefore determined to examine it nar¬ 
rowly. I perceived too that the pedeftal was of a 
bad and weak mafonry, cornpofed of fmall and 
great ftones of different forts, and abfolutely unable 
to fuftain fo great a weight; I therefore eafily con¬ 
cluded fuch pedeftal not originally belonging to the 
pillar. I attempted to get out a ftone,whieh I did 
without trouble, and difcuveredthe pedeftal tobfr 
hollow. After fome time, I mean during the courfe 
of many days, I made an opening wide enough to 
enter it} when within it, you will judge how much 
I was furprized to find this prodigious, mafs of gra¬ 
nite, flood, as oh a pivot, on a reverfed obelifk, as 
I then believed it was, only five feet fquarej curious 
to know the length of the obelifk, I began to move 
the .earth on one of its fides, but my ft^pfizne in- 
creafed much when I found, after Roving a few 
inches of the foil, tharthe obeliii: jwaS hot entire, thj* 
pivot being only four feet and ohe inch thick. It is 
1 'eated on a rock i the ftone is of an extreme feafd- 
- ' nefs. 
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nefs, and almoft a petrification or rather conglutination 
of many different ftones, but aH v-itrefcent. I never 
met with any ftone of this kind any where, except 
with one fmall piece on the plain of the Mommies; 
I broke a piece of it, which Lord JFiute has y a fmall 
piece too of the pillar was fent, that gentlemen may 
be. convinced it is of red granite, and not a compo- 
fition as fome have imagined. 

This part of obelifk is covered with hieroglyphicks, 
which are reverfed, a plain proof the pillar was not 
eredted whilft they were held facred characters. 

Convinced, therefore, that it was not of the an¬ 
tiquity one would fuppofe it, from being called of 
Pompey, I vifited it feveral times to fee if it might 
not be poffible to find out fomething that would 
give room for a reafonable conjecture, in honour of 
whom, or at what time, it was eredted. From the 
infcription I could difcover nothing j it is on the 
weft face of the bafe, but fo much injured by time, 
and I may fay too by malice, for the mark of an 
inftrument are plainly difcovered effacing it, that one 
can but imperfectly make out fome Greek cha¬ 
racters, fo imperfedtly indeed that no one word can be 
found. 

At length, obferving that the cement, or mortar, 
which clofes the fmall reparation of the fhaft from the 
bale, was quite deftroyed in one part, I was ca¬ 
rious to fee if any thing was made ufe of within, to 
fallen or tie the fhaft to the bafe 3 I faw there was: 
being defirous. to know if it was lead,. and if fo, 
if it was not of that pure, and of which we ftili 
meet with fome few medals j I endeavoured with a 
pretty large hanger to cut off a fmall piece of the 

grapple 3 
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grapple j there was a great number of lizards which 
had taken Shelter there, and which run out on my 
introducing the hanger. I then difcovered a dark 
fpot, at the diftance of more than a foot, within the 
circumference of the pillars which, by finking it 
with the hanger, I found was fomething fcuck Ml to 
thebafes after ftriking it feveral times, I detached 
it from its place, and it proved a medal of Vefpa- 
fian in fine order. AVT. KAIE. ZEBA. OVEZn.... 
The reverfe is, Vi&oria gradieus s Dexfra fpicas, 
Jinif. palmam » - 

. 5 this medal was Jhewn to the Royal Society. 

% " 

The reverfed hieroglyphicks are a proof that this 
amazing monument; Was not erected before Pompey’s 
.times and as there is no mention'of it in'Strabo, or 
any one of the antient writers that I have met with, 
it feems plain it was not known before the time of 
Vefpafian. This medal could not by any accident, 
I think,•; 
the circumference of the (haftV therefore I fuppofe 
it was placed there when the pillar Was eredted, 
which from thence I conclude to have been done to 
die honour of that emperor j arid perhaps on his 
reftoring the cripple to the \ife of his limbs. • 

If yon think this paper worth it, you will pleafe 
to communicate it to the Royal Society, and that of 
the Antiquaries. : v\jf : . r ■' 

■ The pillar is exai&ly ,ih^ni'' s .yf4&,4^»r'piyot it 
Hands upon, witk a refereride tO theTpot the medal 
was found upd^ ih ' the viewof it that I have feot 
to .England.- " : v ; ; ■:' • * •••• ■ - - y'-s- 

VOl. EVIL Ell .bivEbeg 
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I beg you will aflure the Society of my refpeft, 
and how happy I ftiall be to execute any of their 
commands. 

And I hope you will reft perfuaded of the true 
confideration, with which 

I am. 


Dear Sir, 

Your moft humble fervant, 

Zante,M^ 7 .v Ed. Wortley Montagu. 
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XLIII. Part of a Letter from W. Watfon, 
M, D. F. R. S, to John Huxham, 
M. D. F. R. S. at Plymouth, giving 
fome Account of the late Cold Weather . 
Dated London, 14 February, 1767. 

% ’Dear. Sir, ‘ 

Read Nov. 19,^ | ^ HIS waits upon you to inform you 
I767 * X of the degree of cold we have 
lately experienced. After as mild a winter as has 
been known here for many years, the frofl has been 
intenfe. Until the latter end of December, many of 
the tender aiinual exotic plants cdhtinued alive; fuch 
as the African Marygold, Naflurtium Indicum, and 
others of this clafs. I faw even the plant, ufually 
called Balm of Gilead, at that time flourifhing with¬ 
out flicker. Mr. Miller of Chelfea, with whom I . 
talked upon this fubjeft, informed me, that he 
had known the like but twice in his life; and that 
was in the years 1717 and 1722. However, at the 
beginning of lafl month, January, after feme fmart 
gufls of wind at Eaft, it began to freeze } and^ con¬ 
tinued increafing, until the fifth of that month, in the 
morning, my thermometer, an excellent one made by 
Mr. Bird, flood in the open air fomewhat under 20", 
in the evening it was 29". It continued thereabouts 
to the ninthj vvhen in the morning it Aofid at 2o v 
again, and at fiight at 2l;". On,the tenth in the 
morning it flood at 17^, at night at 18". Froqa'this 
time to the eighteenth it was never below blit 
LH2 frequently 
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frequently above the freezing point. On the 
eighteenth at night it flood at ic/ / and 4-* On the 
nineteenth at fix in the morning it flood at 16" t at 
eight in the morning 15" 4, at eleven _ at night ty". 
On the twentieth at eight in the morning it flood at 
18," at eleven at night 22", On the next day, 
January twenty-firfl, the frofl broke s the thermo¬ 
meter at four in the afternoon Handing at 36". 

In the country it has been obferved much _ colder. 
On January tenth, at Cardington in Bedfordfhire, Mr. 
Howard, Fellow .of the Royal Society, by two 
thermometers, obferved the mercury, at fix in the 
evening, to Hand at 9", And upon the fame day 
the Rev, Mr. Wollafton, at EaflDereham in Nor¬ 
folk, found it io low as 8 ;/ . Mr. ElUnet, at Nor¬ 
wich, on the nineteenth of January, found his ther¬ 
mometer, at eight o’clock in the morning, to Hand 
at 7" j at noon at 2 z" i at five in the afternoon 1 8" 5 
at ten at night at 8". Seven degrees therefore is the 
lowed: point, at which I have heard the thermometer 
has flood any where in England during the late frofl. 

January tenth was the coldefl day at Plymouth, 
where Dr. Farr, a very ingenious phyfician, and 
Mr. Madge, who has communicated feveral papers 
to the Royal Society, each obferved his thermome¬ 
ter to flandat 23" and 4* 

The fevere frofl: of 1739, of which no account 
appear? in tine-' l^djo£bi^btlea.V began De¬ 

cember twenty-ninth, when Lord Charles Cavendifh’s 
thermometer in his room Hood at 25" 3, the next 
evening 21". . 

Froim |h|s time his Lordfhip placed his inffeuroent 
outofthe window, and at forae difta3xx.&a^itj, when 
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in the evening of December thirtieth, it ftood at 
On the morning of January fifth, it ftood at 13'''. 
On the eighth at 15". The ninth at 14". Twenty- 
fecondat ig'\ Twenty-fifth at 17". On February 
fifth at 2i // . During all this time, the thermome¬ 
ter was feldom above 32^, the freezing point. 

Thirteen degrees, therefore, during this froft, was 
the loweft obfervation, by Lord Charles Cavendilh in 
Marlborough Street. - 

Tam, 

with all poffible refpeft. 

Dear Sir* 

your moft obliged, ' 

and obedient Servant, 

: !> i W. Watfon. : 


Abftra&i 




Abflrad from a Meteorological Diary kept at Plymouth. 

This contains Obfervations twice a Day ; the Barometer and Thermometer 
. are made by Siffon, the Rain Machines alfo, and fimilar tb that deferibed in 
- the Edinburgh Medical EiTays. 

, N. B. One of the Thermometers is kept in a Parlour where there is no Fire, 
.the other without Doors in the Rain Machine, which is never affe&ed by the 
Sun, but was not examined before or after the Sun fet; fo that the loweft State 
of the Thermometer in thefc Parts is not afeertained. 

: J A N U A R Y 1767. ' ' ■ • 


Day 

Bar. J 

flier, j r 
rithiin 
owe. 




Weather, 

I 9 a. tn. 

30 20 

44 


N, 

2 


dear 

- 11 ?.m. 

29 84 

45 


£. b. N. 

3 


D° a remark, gull of wind for fornc b. in the n, 

2 9 a. In 

29 82 

42 

32 

N. E. 

2'" 


dear 

n ?.m. 

29 65 

40 


N.E. 

2": 


D° with froft this night and the laft 

3 ,9.2,1k 

29 66 

40 

30- 

N.N.E. 

r 


Fair j a few flakes of fnow fell thro’ the day 

if>:k 

29 7? 

32 


N. E. 

2 


Clear 

4 ,9 a* ® 1. 

29 88 

3 ® 

30 

E. 

2' 


D° a very fharp air 

, n p. in. 

29 96 

35 


E. 

2 


D° 

, 5 • 9 a. k 

'9 95 

33 


N. Ei 

2 


D° 

n ?.k 

29.91 

35 


N. W, 

2 


D° 

6 9 a. m. 

*9 75 

35 


N. N.W. 

% 


D° 

” kk 

29 74 

3 i 

33 

N. W. 

% 


Cloudy; littleornofroft 

7 9 a., ft. 

29 64 

39 


E. b. N. 

0 


Hazy 

n p.m 

29 56 

39 - 


S.W, 

1 

430 Rain;heavy j but towards morn, feyere froft 

8 9 a. n. 

129 01 

36 


E,b.N. 

2 


Froft \ clear with a very fkrp air 


.29 7c 

1 35 


N.E. 

a 


Heavy falls of fnow 

•' 9 9 a. a 

• 29 7 C 

>- 3 S 


N. :.V' 

1 ' 


Slight falls of fnow at times 

II p.tt 

. 29 72 

s 35 


N. W. ; 

i 


Clear and fharp air 

10 9 a. 1* 

IWm 

1 34 

23 5 

N.W. 

% 


d° , •*:*:;;" / , , 


*129 ‘4 

> 134 


S. W. 

ti n 


Cloudy r and towards morning rain 
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Jan. 

Day 

Bar. 

They. 

within 

doors. 

Ther. 

with¬ 

out 

doors. 

Wind 

Rain 

Weather 

IX 

9 a. m. 

29 22 

33 

24 

N. 

I 

.no 

Hail ; fleet $ and after, moft heavy fall of fnow 


II p.m. 

29 20 

33 


N. 

I 


Cloudy; fnow in 3h. cov. upw, 6 inch, deep 

12 

9 a. m. 

29 17 

32 

24 

N.W. 

I 


Clear wind with the fun ; a very fine day 


n p.m. 

29 *5 

35 


s. w. 

2 


Cloudy. N. B. Thermometer at noon 24 

*3 

9 a. m. 

28 93 

37 


S. S, E.- 

a"' 


Cloudy; fnow every where melt, by the thaw 


ii p. m. 

28 67 

39 


S.E. 

3 


Rain heavy through the night; ftorray 

H 

9 afi m. 

28 67 

40 


S. 

2 

.960 

Heavy rain in the morn, fhowery thro* the day 


n p.m. 

28 90 

42 


S. 

2 


Showery 

J S 

9 a. m. 

29 30 

44 


S. S. E. 

2" 


Cloudy, with fun-ihine at times 


II p. ra. 

29 36 

45 


S. S. E. 

2"' 


Cloudy 

16 

9 a. m, 

29 42 

44 


S. S. E. 

2'" 

.320 

Showery 


ii p.m. 

29 SS 

44 j 


E. 

2 


Cloudy 

*7 

,9 a. m. 

29 70 

40 


N. E. 

.2 


Cloudy j with a £harp cold air 


n p.m. 

29 80 

44 


E. b. N. 

2 


D° 

18 

9 a. m. 

29 82 

36 


N.E. 

a 


Fair; air very fharp 


Ii p.m. 

29 90 

35 


N.E. \ 

2 


Clear and froft 

19 

9 a. m, 

29 90 

35 


N. N. W. 

1 

.070 

Clear till 4 p. m. then foowery 


ii p.m. 

29 92 

38 


N. 

0 


Clear and froft 

20 

9 a.'m. 

30 0 

36 

27 

N. 

0 


D° 


n p. m. 

30 « 

3 ® 

34 

XV, ' 

1 


Cloudy; thaw; towards morning rain 
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Depth of Rain which has fallen at Plymouth during 
,the Year 17C6. 


1766 
January 
February 
March 
April 
May 
Jtme 

July 

Auguft 

September 

October 

November 

December 


, Inches 


Dec. 
In c.Parts 
o . 165 

2 .590 

1 *090 

3 -7«o 

2 .600 

3 *880 

3 - 55 ° 

1 .600 

2 .630 

2 .650 
.66 o 

3 .280 


35 *°75 


Barom. ] 
big. rtate 

3 ° 

74 

3 ° 

6j 

3 ° 

45 

30 

43 

3 ° 

2 3 

3 ° 

21 

3 ° 

3 

3 ° 

10 

3 ° 

20 

3 ° 

45 

3 ° 

5 ® 

3 ° 

44 


Barom. 

low. 

ftatc 



29 

40 

28 

83 

29 

26 

29 

21 

29 

H 

29 


29 

44 

29 

4 5 

29 

00 

28 

62 

29 

U 


' N. B. In the latter end of December 1766, the 
weather was fo mild, and had been lb in the pre¬ 
ceding weeks, that ripe flrawberrics were gathered 
in my garden at the Royal Hofpital. 


’ Meteorogical 



Meteorological Regifter, kept at the Royal Hofpital near Plymouth, continued 
from January 20, to March r, 1767. 


Day 

Jan. 


21 


22 

n 

24 

26 

27 

28 

29 

30 

31 


Bar. 


■TV. 


9 a. m.j 
11 p.m 
9 a. m, 

11 p.m,| 

9 a. m, 

II p.m, 

9 a. m.l 
n p. mi 
9 a. m.l 
11 p. m.| 

9 a. m. 
11 p.m. 

9 a. m« 
n p. m.l 
9 a. m.| 
11 p.m, 

9 a. m, 
11 p.m, 

9 a.m.| 
II p.m, 

9 a.m. 
n p.m, 
Feb. 

1 9 a. m- 
11 p.m 

2 0 '<1. m.' 
11 p.m.! 

9 a. m 
n p.m*! 
9 a. ra, 
n p.m, 
9 a. m. 
n p.m. 
9 a. m, 
11 p.m, 
9 a. m.j 
n p m 


9 91 39 
29 9240 
29 6742 

29 7444 
29 9444 
29 045 
29 9046 
29 8148 
,29 7249 
|*9 6549 
29 6240 
29 6849 
29 5050 
29 5850 
29 6750 

*9 5° 49-5 
29 7746 
29 7748 
29 73 jo 
29 7251 
29 7352 
*9 7%3 


Wind 


29 9052 

29 74 

29 °9 
29 9 i . _ 
29 83 51 
|29 7252 

29 OO 5I 

[29 5 6 49 
1*9 545 i 
29 59 5 ° 
29 60 48 

29 4151 
29 43 51 
29 *5 51 


W, b. S. 
W. b. s, 
!w. b, s. 

NT* W, 

N. 

N. 

S. W. 

s. w. 
s. w. 

;s. w, 
w. 

W, b. s. 

s. 

$. S. E. 
N, N. E. 
N. E. 

S. S* E* 
S. E. 
S. W. 
W. 

s. s. w. 

|S. 

k s. E. 
S, S, W. 

Is. E* 

,S. E. 

3, E. 

E. 

£. 

E* b. S* 

E, 

E. 

E. b. S. 

E. 

£. 


Rain 


Weather 


Slight lowers 
Cloudy 

Small rain conftant thro* the day 
Cloudy 

Showery, but clear for the rooft part 
Cloudy weather 
Small rain through the day 
.3100° 

Cloudy, with (mail rain at times 
D° 

Showers in the forenoon, afterw* clear 
.148 Cloudy 

Rain heavy and conftant thro* the day] 


Remarks 


[Higlicft ftate| 


30 $ 


of Barora, „ 
Lowell Hate? . 
[of Bmb. S l »4 


Highcft ftatc? 
i. j 


Si 


D° 

960 Small rain through the day 
Rain 

,572 Rain from noon till 4 p, m. 
Cloudy 

Fair till 11 a. m. 

,530 Rain conftant (mce 11 a. m* 

Rain conftant, with hazy weather 
Small rain 


Vol* LVJI, 


420 

Fog* with fmall r* aft. heavy thro* day’ 
Cloudy 

Hazy weather, with rain at times 
.240 D° 

Fair, with fun-£bine thro* the day 
Clear 

Fair through the day 
Clear 
D° 

Cloudy 

Small rain, with hazy leather 
Rain 

,340 Hazy, with {bowers 

Heavy fimers, with fqualfe. 1 

M m tn 


•of Therm „ 
;Lov,cft ftate? . 

|ef Therm. 5 35 

■The quantity of ram 
h very confiderahie 
during this period 5 
and yet, on looking 
belt into the re- 
gifttr, I find that is 
the month of March 
,765, . 

Inc. 

the totalis jo.820 
and taking in from 
the 23d of February, 
to the ad of April 
If65, viz. 39 days, 

Inc. 

“<3,3.500 

A quantity equal, 
I fuppofe, to vi hit 
ufually fads in fi' 
month a, in moft 
parts of England, 
heir,? ncarlyfturteot 
iatlk 


Day 



D.»v | 

b\L Bar. TV. 


89 a. ir. 29 1.5 S | 
•ii p. m.29 13.50.5 

9 9 ••• «"f 9 3 2 S l 
11 r- riu 2 9 3751 

10 9 a. ir.29 1751 
11, ii. in. 19. 48 51. 

n 9 1-.1n.29 23:51. 

. 1 1 p. mJacj 2051 

12 9 a. mlj:9 35 * 5 ° 
it p. C1J29 5249 

13 9 a.'-mJag 2a 49 . 
11 p. no Jag 1.7 50 

14 • 9 2 - ro, 3'9 3*50 
II p. no. 29 5051- 

15 9 a. 111.29 54 5 1 ■ 
11 p m. 29 57 5 1 

16 9 a. .ni-ag 535°. 
u.p. m.29 6350 

.17 ’ 9 'f/Bi .''49 2^51 
- ii p. hi. 29 3250 
18 9 $851 

x x p. ni.29 67 51'. 
39 . 9; a; m.29 67 51 
11 6851 

20 9 auh.29 2651 
" - u p; m. 29 ^ 51 

.‘it 9 .a* ^29 3251 
irp. m. 29 1449 
■ 22 . 9 n. m. 29 434.8 
u p. m. 29 6548 . 

23; . 9 '^,^4 29 8G48 

. ’ u p.m*W) H749 
. 24 9 ?. m.29. 80.50 
u p, m, 36 '5 50 
2'c o n% 29 74 51 
11 p. m. 29 -70 51 

26 9 a. m.29 53 5! 
ii .p, m, 29 44 51 

27 9 a* m, 29 5c 52 
u p. m.29 56, 51 

28 90. m 29 t>: 49 
i i p. ni. 29 9° 19 
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Wind 


Rain 


Weather 


s. w. 

2" 

8. W. 

2 

E. - 

I 

S. w. 

2 

s. w. 

2 " 

W. b. W. 

2 

S. E. 

2 

s. s. w. 

3 

N. 

2 

N. 

1 

S. E. 

2 "' 

W. 

z ,,f 

w. - 

2" 

S.W. 

2 

S; ■ 

2 

: w. b. S; 

2 

S. S; w.. 

2! 

S.W. 

2 

s. 

2 

s.,w. , 

2 


'S. W; 

S. W. • 

S. W, / - 

s, s. w. 

S. E. 

s,w. 

8 . E. 

S,, , 

iW, -b. N. 
iW. 

s. . ... 

W. b. N* 
W. \ 
W. b. N. 
W, 

w. 
s> w. 
s. w, 

NT* W. 

N. W. 

N. N. W. 
N. N. W. 


.boo Hazy fhowers through the day 
Cloudy 

Hazy weather, with rain till 1 p. m. 
Cloudy, but afternoon fair 
Thunder fhowers heavy, with fquulls 
Showery 

yyo-Rain conft. from 11 a, m. thro’ the d. 
Rain, with very heavy fqualls 
Slight fhowers, with fun-fhinc between 
Clear and ferene 

Rain conftant 5 hazy, w. var, to S.W. 
990 Heavy fhowers - 

iHail ftorms, with heavy fhowers 
.Cloudy 

.670Rain very heavy till the afternoon 
Clear.' ( ' 

Cloudy, with fmall rain at times 
Cloudy weather 
.450 Rain conftant till 2 p, m* 

■Showery 
. ;Rain till noon 

,420 Showery $ but clear for the moft part 
Clear 

[Rain in the night very heavy 
. 710 Rain conftant through the day 

jHaihft. with moft heavy fqualls of w* 
,300 Fair, with fun-fhine 
Rain fmee 5 p. m« 

Fair 

Showers in the even* at prefent clear 
Clear 

,716Cloudy 5 in the night, heavy rain 
IUln drilling through the forenoon 
Cloudy- ; - 

z" *510 Rain conftant till 3 p. m, 

2 Showery 

2 ,n Rain drizling conftant through the day 

3 Rainj wind at S. W. a ftorm , 

a" Black and cloudy weather $ but little r. 

2" D° 

2" *284 Showery in the morn, afterw. Hail-ft, 
2" Show, at times 4 but fair for the moft pan 


Total 


94 


,940or near io inches of rain in 39 days 

... . . 



Remarks 


N". B. The mi. 
chine hi placed free 
of eddy winds* at a 
very « on filterable; di¬ 
rt a nee front ;* ny 
building;, except to 
the Worths where, 
however, it isr lixty 
feet did ant, and 
from that t}ti<u*«r w« 
have Uttia or no 
rain* 
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Received Auguft, 17^7. 

XLIV. Description of a?? Electrometer in¬ 
vented by Mr. Lane; with an Account 
of fome Experiments made by him with it: 
In a Letter to Benjamin Franklin, LL. D. 
F. R. S. 

Alderfgate-Street, October 15, 1766. 

S I R, 

Read Nov. RING employed in fome eleCtri- 

l7i>7 ‘ S3 ca ^ en 3 u iries a bout the beginning of 

the year \7tv2 ,,it occurred to me, that many experi¬ 
ments on this TubfeCi might be made with a much 
'greater degree of precision, if we could determine, 
with any tolerable accuracy, the comparative quan¬ 
tity of eleCtric fluid, with which, for any given ex¬ 
periment, the coated phial is impregnated. 

An inftrument, which I have contrived for this 
purpofe, may not improperly be called an Electro¬ 
meter. I have herewith fent you a drawing thereof 
[Tab. XX.] with the machine * to which 1 have 
fixed it. 

* This portable m?ph!ne js the contrivance of Mr. Read, 
mathematical inftrument maker at Knightibridge, near JLanaon. 

M m m z Figure 
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Figure i. 

A. The cylindrical glafs of the machine, ufed 

inftead of a globe. The cylindrical part of 
the glafs is fix inches in length, and fixteen in 
circumference. 

B. The wheel, at every turn of which the cylindri¬ 

cal glafs revolves four times. 

C. The conductor. 

P. The coated phial. 

E. A brafs wire loop, palling through the wood 

work to a tin plate, on which the coated phial 
ftamds. ■ '.*/;■ ■' 

F. The pillar of the Eledbrometer made of wood, 

bored cylindrically about ^ of its length, and 
rendered .-electrical, by being long baked in an 
oven, and then boiled in linfeed oil, and.again 
baked. At firft the pillar was made of brafs, 
which, though it ferved very well to determine 
the electric ftroke for medical purpofes, yet 
was defective in many experiments,, as the ta¬ 
ble thereby became a ready condudor. 

. G. Brafs work, having its lower part inclofed within 
the bore of the pillar. 

H. A fcrew, which paffes through the brafs work 

near the bottom, and fixes it in the pillar. 

I, A groove for the fcrew H to move in, when the 

Eledrometer is moved - higher or lower, as the 
' different heights of different condenfing phials 
may require. 

K. A well pdlilhed hemilpherical piece of brafs, 
fixed to the tendudor. - ^ 

, L.‘A 
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L. A Steel fcrew, patting; through, the top of the 
' brafs work, whofe threads are diftant nearly 

of an inch from: each other.. 

M. A well polifhed fpherical piece of brafs, fixed to 

the fcrew L, and oppofite to K. The polish 
of K-and M will .often be destroyed by large 
electrical explosions, and it Should again be 
restored; particularly where the experiments 
require accuracy. . ; . • • 

N. A fcale, with divifions equal to each turn of the 

, " fcrew. ’’ / ' V 

Q. A circular plate .fixed to, and moving with the 
fcrew, ' pointing at each turn to the division 
upon the fcale. This plate is alfo divided into 
twelve, to denote the parts of each turn. 

„ The principle on which the Electrometer aCts is 
very Simple, being merely this; the coated phial is 
hereby, rendered incapable of accumulating and re¬ 
taining any more than a certain quantity of the 
eleCtric fluid, for anyintended experiment, when 
a metallic or non-eleCtric communication. is made 
from the fcrew H to the wire loop E of the ma¬ 
chine, and that quantity will be proportionate to the 
distance of K and M from each other, and confe- 
quently the explosion and Stroke will thereby be re¬ 
gulated. ■ ■ 

Thus if a perfon holds a wire fattened to the 
fcrew H in one hand, and another wire fixed .to the 
loop E in the other, he will perceive: no Stroke, if 
K and M are in contaCt, notwithstanding the cylin¬ 
drical glafs A a<fts Strongly. But if, by turning the 
fcrew L, the ball M is diftant from K T 4^- part of 
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an inch, a.very fmailftroke will be perceived, with 
an ex pi oil on from; K. to'M; and it K and M arc 
diftant one inch from each other, the quantity of the 
dearie fluid, at. the time of the explofion, will be 
increafed i op times: for . example, it appears by 
experiment, that, if the. explofion happens after 4 
turns of the wheel B, when M is diftant from K 
^ of an inch, . or x turn of the ferew; the fame 
will happen at 8 turns of the wheel, when M and 
K are diftant 2 turns of the ferew* or -' T of an 
inch j and. if IC and M are diftant 3 turns of the 
lerew,. the turns of the wheel will bp 12 at the time 
of .the explofionthe fame.-proportion will :Cpnti- 
npe fo far -as the difl&tfce of . 44 ; and M is equal to the 
condenfing power of the coated phial without 
wafting. 'By wafting, I mean when the phial is fo 
fully charged* that part of the eledric fluid efcapes 
from •&exmenjth , :.qf;the ! - : bc»tftfr, or from the condudor 
dfito/the^ir,,-Ortofeme adjacent non-eledricv iFhe 
number of turns of the wheel, when K and M are 
at any of the above diftances, will be more or lefs in 
proportion to the ftate of the air, the cylindrical glafs, 
the cufhion againft which the glafs is rubbed, or 
the coated phial; which laft will not give fo great aq 
explofion wheri the air is damp as when dry. 

The fewer the. number of turns of the wheel, at 
any given diftance, the better the machine worketh. 
Thus a comparative difference between any two 
machines may be determined, ; it ; V. 

A wire in general is better than a chain, unlefs 
the-Chain is held very tight; particularly in very 
fmali ftrokes, the eledric fluid will beloftin pa Sing 
from link;to link of the chain. « - . ; ; l 
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By experiment it aifo appears, that the quantity 
of eledtric fluid, at every explofion, will be propor¬ 
tionate to the quantity of coated glafs, either as to 
the fize of the coated phial, or to the number of 
phials added. For example, if the phial : D has 
half of the coating on each fide of the glafs taken 
off, the explofion will happen after half the number 
of turns of the wheel, at any of the above, difiances 5 
and if. a- phfeb .■ ^ith .twice., the quantity of. eoafed 
glafs, etpployed. infieael of the number of 
turns of the wheel will be double; ,the fame will 
happen if - two: coated phials, each equal to D, are 
ufedj and if. three phials, the number of turns will 
be triple, &c. 

'The phial P» ,ufed, in ..thefollowing.experiments, 
contains, about So fquare inch^ 
infide, and alfo on the outfide of the glafs; the 
mouth being flopped with wood, prepared like the 
pillar, and .the porting not too near the mouth of 
' the, phial, topreyenttheele<ftric fluids waf:ing, and ■ 
thereby the phial maybemore fully charged; 

As K is part of the conductor, and of M the elec¬ 
trometer, the diftance between them is thediftance. 
,of the electrometer from the conductor; whence it 
will be readily underftood, when 1 relate the diftance 
of the ele&rometer, in any experiments.. For ex¬ 
ample, the electrometer at 20, that is, M, is 20 turns 
of the fcrew diftant from K, or .* ° of an inch. 

That lightning and electricity are of very near 
affinity, if .not the fit me, evidently appears ;from the 
many difcoyeries you have made; and as the follow¬ 
ing experiments, tend to confirm the fame, as well as 
n to 
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to ill all rate the ufe of the electrometer, I hope they 
will not be unacceptable. 

v ’ Experiment X. 

A piece of moift tobacco-pipe clay, rolled cylin* 
drically, a. fig. 2. about an inch in length, and about 
2 or of an inch in diameter, having a piece of 
wire thru# into each end, b b, diftant about ^l o . of 
an inch from each other, with the folid clay between, 
and the end of one of the wires, c c, fixed to the 
loop of the machine --Bi and the other fixed to the 
. fmall fbrew of the electrometer H, ; will, with an 
explofion at 20 of the electrometer, be inflated as 
in fig. 3 . or if the clay is too dry, or the Quantity 
of electricity too great, it will burfl in pieces, leav¬ 
ing only the clay concave near the ends of the 
wires j andthough the experiment Will iri appearance 
differ, yet it will always leave evident figns of .an ex- 
plofive power, or fudden rarefaction, excepting when 
the wires in the clay are at too great adiftunce from 
each other; then the eleCtric fluid will only run over 
its moift furface. If, inftead of clay, a mucilaginous 
vegetable pa fie is uled, as wheat-flower and water, 
&c. the experiment will appear the fame. ■ 

Experiment II. 

• Take a piece of common tobacco-pipe hard- 
baked, as ufed for fmoaking, about an inch in length; 
fill'.the-bore with clay, and put wires into each 
end, as in fig. 2. which applied in . the : fame 
•mannerto die machine, w’ill burfl into many pieces, 

at 
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at 20 of the electrometer ; fometimes the pieces will 
be driven near ten feet from the machine. 

Experiment III. 

A fmall fquare piece of Portland ftone, with holes 
drilled at each end io as to admit the wires, was in 
like manner burft in pieces, when a fecond coated 
phial was added to increafe the ftroke. 

The iron cramps in ftone buildings are fimilar to 
the wires, and when a building is ftruck by light¬ 
ning produces a fimilar effeCt. ' I obferved, that when 
the tobacco pipe, or ftone, was damp, the experi¬ 
ment fucceeded better than when dry > and I fre¬ 
quently found, that either of them, after being firft 
dipped in water, would be broken with a left explo- 
fion than before. 

This obfervation is different from the received 
opinion of many, not well acquainted with elec¬ 
tricity, that lightning is Ws likely to do mifchief af-, 
ter a fttoWer of rain than before: to far may be true, 
that the rain will bring down fome of the lightning, 
and alfo render thatched houfes, &c> lefs likely to 
take fire, but will not affift buildings that have me¬ 
tallic ornaments near their tops, as the weather¬ 
cocks of churches, &c. 

As a metallic conductor from the- tops of build* 
ings to the earth will prevent the effeCts of lights 
rang on them, fowiil the fmalleft wire prevent the 
effefits of electricity on the ftone, or tobacco-pipe, 
when in cdbfiaCfc with the two wires, c c, fig. a. 
Vol. LVII. Nnn » 
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If the tobacco-pipe, inftead of day, is filled as 
above, with an ele&ric fubftance, as wax, pow¬ 
dered glafs, or with any non-eledric fubftance, in¬ 
ferior to metals as a conductor, it will be burft in 
pieces with nearly the fame quantity of the elearic 
fluid. 

As the above experiments fucceeded better when 
the ftone or clay were previoufly dipped in water than 
before, I was induced to try water only. 


Experiment IV. 

Having made a hole, without any cracks on the. 
fide, through the bottom of the phial, a, fig. 4. 
which may eafily be done if the phial is conical at 
‘ the bottom, as in the figure, by holding the .phial 
inverted in one hand, and with the other ftriking a> 
pointed fteel wire againft the apex of the cone. 

Through this hole I palled a wire, b, and filled 
the bottom, c, with melted fealing wax, leaving the 
other end of the wire out, at d j when the wax was 
cold, the phial was about filled with water, and 
flopped with a cork, through which a wire, c t was 
paiTed downwards, till the points of the two wires, 
were diftant from each other about of an inch, 
as near as my eye could determine a wire from, 
the electrometer was fixed to e f and another from, 
the loop of the machine was fixed at d -, by an ex- 
plofion, at 20 of the electrometer, the phial burft: 

: ■ * "'’/** ia 
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in pieces, the top falling from the bottom hear the 
point of the lower wire. Another phial was fitted 
in the, fame manner, and the cork cut longitudi¬ 
nally, that the air might freely pafs at the time of 
the explofion, but this made no fenfible difference: 
often times the phial is fo cracked as to refemble 
radii from a center. 

If oil is ufed inftead of water, the’event- will be 
the fame. 


The quantity of eleCtricity necefiary to burft the 
phial, appears to vary more in proportion to its 
thicknefs th^n’its fize; many phials of various fizes 
may be broken at io of the electrometer, while 
others, nearly of the fame fize, remain found, with 
a ftroke at 30, or even more. 

I generally found green glafs more difficult to 
break than white. 

When the phial is not broken by the eleCtric 
ftroke, the agitation of the water may be fenfibly 
obferved at the inftant of the explofion, and the 
eleCtric fpark evidently feen to pafs through the wa¬ 
ter, from the point of one wire to the other. 

This remarkable appearance of the eleCtric fluid’s 
palling through water may be obferved, when the 
electrometer is at a fmaller diftance from the con¬ 
ductor, if the wires are nearer to each Other. 

I have broken many phials by the eledric ftrokes 
as above-mentioned, when the wires have been at 
the various diftances, of above 1 inch to -A- of an 
inch from each other, as near as my eye could de¬ 
termine} but the diftance of about -Ar of an inch I 


ufually prefer. 


N n n 2 


The 
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The above experiments I have often repeated, and 
may therefore be relied on : want of leifure has pre¬ 
vented me from purfuing them more minutely. But 
1 hope they will ferve as hints to others of more abili¬ 
ties and leifure, than 

Your relpe&ful 

humble fervant, 

T. Lane. 


Received 
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Received in October, 1767. 

XLV. Of the Increafe and Mortality of 
the Inhabitants of the If and of Madeira. 
By Dr, Thomas Heberden, F. R. S. 

Read Nov. 26,TT THEN I confider the number of 
1 ? 6 7 ' \\ people in the Madeira, and the 

Rate of the inhabitants, I know no place more pro¬ 
per for forming an eftimate of the increafe and 
mortality of mankind, than this ifland; for the 
number of perfons is upwards of 60,000, all of 
whom may be fuppofed to live and die in the Same 
place where they received their existence j the ac¬ 
cession of Grangers and the egreffion of the natives 
being So equally inconsiderable, that if the one doth 
not exadtly counterbalance the other, the difference 
may juftly be negledted, as of no confequence in'the 
general calculation. 

This has excited my curiofityj and, by my interest 
with the vicar-general of this diocefe, I have pro¬ 
cured a Survey from houfe to houfe in each of the 
refpedtive parishes; from which, and the parish 
registers, I have deduced the adjoined account. 

An Hypothesis. 

The number of perfons in this island, in the year 
J 743 > was 48234 of Seven years old and upwards* 

- n - Now 
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Now fuppofing the minors were in the fame pro¬ 
portion then, as in this prefent year, the total of the 
inhabitants was 53,057. Therefore, by the rule of 
anatocifm, they have increafed at the rate of 1.0082 
per cent, per annum; and by the fame rule do double 
in 84 years 4 months and 25 days. 

From an exaft furvey, made in the beginning of 
the year 1767, the number of inhabitants on the 
ifland of Madeira, was as follows; 

Perfons of feven years old and upward 58669 

Perfons under feven years of age 5945 

:* ' 'Total 64614 


Anno; 

1759 

1760 

1761 

1762 

1763 

1764 

1 7 6 5 

1766 


Chriftened 


Males 

1021 

1198 

1035 

1128 
1118 
1112 
h8 3 
1172 

8967 


Fern. 

9 ° 5 
111 r 

1022 
1 iz c 
in 5 
108 5 

1143 

12! 

8644 


Buried 


Mates 

Fem. 

542 

594 

6 4 3 

7*3 

837 

909 

662 

7°4 

540 

578 

620 

7°5 

618 

6 49 

506 

53 i 

4968 

53 8 3 


WeiltJ. 

43 s 

421 

513 

49 1 
476 

469 

495 

462 


3765 


Total 17611 i° 35 * 


Chrjftened 



Chriftened in 8 years 
Buried in 8 years 

0 <Stennial increafe 
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17611 Medium for each year 22O1 1 
1035 1 Medium for each year 1293*3- 


7260 


Annual increafe 


907# 


Proportion of the yearly births to the number of perfons, as I to 29*3$ 

. . of the yearly burials to the number of perfons, as t to 49,83, 

. —* of births to burials ~ ■ 1 100 to 58,77 

- . of males born, to females •—* . . — 100 t0 9^39 

■ „ of females buried, to males ———* ——• . lo $>33 *° IQC> 


Weddings each'year, at a medium . .— 47 ° 4 

Proportion of Weddings to births, as I to 4->68 

-- of Weddings to burials, as X to 2,75 


Mortality of the Seafons. 


Winter 


January 93 
February 84 
March 132 

3°9 


Spring 

Summer | 

April 108 

Ju’y 

129 

May 105 

Auguft 


June 120 

September 

84 

333 

• 

348 


Autumn 


October 87 

November hi 
December 84 

282 


The mortality of fpring and fummer, to that of autumn and 
winter, as 115 to too. 

N. B. This calculation of the mortality of the feafons is not 
deduced from the whole number of Inhabitants on the ifland, as 
I could not procure authentic materials to . proceed with exami¬ 
ne fs; the number of the perfons, from which it is calculated* 
is 6880. 


Received 
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Received November 19, 17< 57 * 

XLVI. An Account of fome very large Fojfl 
Teeth, found in North America, and de¬ 
fended by Peter Collinfon, F. R. S. 

Read Nov. 26,-jr Perfwade myfelf it will not be unao 
1767* C eptable to this Learned Society, to 

receive the beft intelligences I can colled of the 
teeth, and bones of elephant*, foofsd in, North 
America, in the year 1766, which are now offered 
for your infpedion. 

George Croghan, Efquire, who is a deputy of Sir 
William Johnfon, the King’s: fuperintendant of In¬ 
dian affairs in America, in the courfe of his navi¬ 
gation down the great river Ohio, after palling the 
Miarne river, in the evening came near the place 
Where the elephants bones are found, about four 
miles fouth-eaft of the Ohio, and about fix hundred 
miles diftant from and below Pitfburgh, from the 
neareft fea-coaft at leaft feven hundred miles. Next 
morping he met with a large road, which the buf¬ 
faloes had beaten, wide enough for two waggons to 
go a-breaft, leading ftrait into the great licking- 
place, to which the buffaloes and all the fpecies of 
deer refort, at a certain feafon of the year, to lick the 
earth and water from fait fprings, that are impreg¬ 
nated with niitreous particles j whether to cleanfe 
• ' ■ their 
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their ftomachs, or for what other purpofe, is fub- 
mitted to the fentiments of the Society. 

Efquire Croghan had been here forne years before, 
and gave forne account of. the monftrous bones, 
and teeth, found at this place, called by the Indians 
The Great Buffaloes Lick ; but being now more at 
leifure, he carefully examined all its furrounds, and 
difcovered under a great bank, on the fkirts of the 
Lick, five or fix feet below the furface, open to 
view, a prodigious number of bones and teeth, fpe- 
cimens of which now lie before the Society, be¬ 
longing to fome of the largeft-fized animals; by the 
quantity, he computes there could not be lefs than 
thirty of their fkeletons. 

By their great teeth, or tufks, of fine iyory, fome 
near feven feSt long j every one that views them, I 
believe, will not hefitate to conclude they belong to 
elephants. 

It is very remarkable, and worthy obfervation, 
none of the molates, or grinding teeth of elephants* 
are difcovered with thefe tufts ; but great nirinbers 
of very large pronged teeth of fome ,vaft animals 
are only found with them, which have no refem- 
blance to the molares, or grinding teeth, of any great 
animal yet known. . 

As no living elephants have ever been fieri, or 
heard of in all America, fince the Europeans have 
known that country, nor any creature like them ; 
•and there being no probability of their haying been 
brougbtfrom Africa, or Afia; and as it isimpoffible that 
elephants could inhabit the country where thefe bones 
and teeth are now found, hy reafon of the feverity pf 
Vol. LYII. Ooo the 
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the winters, it fecms incemprehenfible how they 
came there. 

I conclude, many of this learned Society are not 
unacquainted with the foflil elephants teeth annually 
found in Siberia, lodged in the banks of the great 
river Oby, and other rivers of that country. 

On the fyflem of the deluge, it has been con¬ 
jectured, that, as the ex tend ve kingdom of Siberia 
lies behind the native country .of the elephants in 
Alia, from Well: to Eaft, and to the North, by the 
violent action of the winds and waves, at the time 
of the deluge, thefe great floating bodies, the car- 
cafes of drowned elephants, were driven to the 
Northward, and, at the fubfiding, of the waters, depo- 
flted where they ar6 now founds " But what fyflem* 
or hypothecs, can, with any degree of probability, 
account for thefe remains 1 of elephants being found 
In America,, where thdfe creatures are hot known 
ever to have exifted, is fubmitted to this learned. 
Society. 

Nov. 4* 

i? 6 7* . \ /, • u --~, ' . 

P. S. The Bifhop of Carlifle prefented to tlie 
Royal Society, on the' 27th of February, 1766, 
fome foffilteeth aptd bones from Peru, .which’.have 
fame analogy wit|,;the' Jwfpte-.mjsptiQrM 54 »' not fa re¬ 
cent, but much more petrified pronged teeth 
are like, to agate. 


JUft 
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A Lift of the Teeth and Bones fent over by George 
Croghan, Efquir.e, February 7, 1767, from Phi¬ 
ladelphia. 


To Lord Shelburne. 

Two Of the largeft tuflcs, or teeth, one whole 
and entire, above fix feet long, the thicknefs of 
coin mon elephants teeth of that length. 

Several very large forked or pronged - teeth; a 
jaw-bone, with two of them in it. 

To Doctor Franklin. 

i ■; Four great tufks, of different fizes., C - 7;. ‘;^ ■ 

One broken in halves, near fix feet long. 

One much decayed, the center looks like chalk, 
or lime, .. 

A part was cut off from one of thefe teeth, that has 
all the appearance of fine white ivory. , 4; y 

A joint of the vertebrae. 

Three of the large pronged teeth ,; one has four 
rows of fangs. 

Befides the above. Captain Owry, an Officer who 
ferved in the country during the laft war, now jEvirig 
at Hammerfmith, hath a Snail tufk, as if of a half 
elephant, the furface of a fine fhining chefhut 
colour, and a recent look ; and a-gfeiat pronged 
tooth, larger than any of the above, which were 
alfo brought from the fame licking place. 

O002 XLVII. 
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XLVII. Sequel to the foregoing Account of 
the large Fop Teeth. By P. Collinfon, 
F. R.S. 

Read Dec. 10,"T N my obfervations on the long teeth 
1767 ' X and grinders, at the laft meeting of this 
Society, I forebore giving my fentiments on thefe 
remains of great animals found at the Great hick, 
near the river Ohio, being willing the Society fhould 
determine for themfelves. 

As I perceived one of the long teeth, or tufks, 
was channelled or ribbed, near the larger end, I 
was in fome doubt, if peculiar to the elephant. To 
fatisfy myfelf, I went to a warehoufe, where there 
were, teeth of all forts and fizes for fale j on examin¬ 
ing them, I found as many ribbed or channelled, as 
plain and fmooth, fo that now, I have no difficuty to 
pronounce them, agreeing in all refjpeds, with the 
elephants teeth from Africa and Afia. 

But as the biting or grinding teeth, found with 
the others, have no affinity with the molares of the 
elephant, I muft conclude, that they, with the long 
teeth, belong to another fpecies of elephant, not yet 
known; or,elfe that they are the remains of fome 
vaft animal, that hath the long teeth, or talks, of 
the elephant, with large grinders peculiar to that 
fpecies. Being different in fize and lhape from any 
ether animal yet known. I had one of thele grinders; 
that weighed near four pounds, with as fine an ena¬ 
mel on it, as if jufi: taken out of the head of the 
creature. 

■ •' The 
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The elephant is wholly fupported by vegetables; 
and the animal to which thefe grinding teeth belong, 
by their make and form, feemed defigned for the 
biting and breaking off the branches of trees and 
fhrubs for its luftenancc; and if I may be allowed 
to conclude from analogy, that the great heavy un- 
weildy animals, iuch as elephants, and the rhino¬ 
ceros, &c. are not carnivorous, being unable, from 
want of agility and fwiftnefe, to purfue their prey, 
lb are wholly confined to vegetable food; and for 
the lame reafon, this great creature, to which thcle 
teeth belong, wherever, it exifts, is probably fup- 
ported by browfing on trees and fhrubs, and other 
vegetable food. 

Explanation of the Fig. in Tab. XXI. and XXII. 

Tab. XXL is a fide view of a large pronged 
tooth, that weighed three pounds and three quarters, 
and wa««g^waiinohefTJ>und,,an4 four inches thick. 
It is now iri pf7tWJ%hfc Honourable 

Earl Bute. A. 1 A. A. W prominences of the top 
or crown. B. B. B. The prongs by which it has 
been fattened in the fockets. 

Tab. XXII# * reprefents the top of the tooth 5 

A. A. A* are the or concavities between 

B. B. B. and C. C. C. or the two rows of prominences 
that form the crown of the tooth. 


XLV1IL A 
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XLIX. A Catalogue of the Fifty Plants 
from Chelfea Garden, prefented to the 
Royal Society by the worfhipful Company 
of Apothecaries^ for the Year 1766, pur- 
fua?it to the DireSHon of Sir Hans Sloane, 
Bart. Med. Reg. et Soc . Reg. nuper 
Prafes .* By William Hudfon, Societatis 
Regime H? clartjf. Societatis phaint&ceut* 
Rond. Soc. Bort.Chd^m.PrafeBus et 
PrcekBor Botanic. 

1 ‘ I* , t - > ! 4i*tf Vi ” > ' 1 ' 

"iV" ;■ ^ ^ 1 ' 1 

Read Dec. jo, 2201 \ Groftls Jpica vewti, petalo ex~ 
i 7 6 7 ' f~\ teriore exferente ariftam rec- 

tam flridtam longiffimam. Lin. Sp. pi* 
ed. II. 91. Hudf. FI. Angl. 26. 

Gramen. fegetum altiffimam, panicula fparfa. 
Bauh. pin. 3. 

2202 Agroftis mil ed, petalo extcriore arifta ter- 

anmali re&a ftri&a mediocri. Lift. Sp, pi; 
ed. Hi pi. , i. s , ; _■ 

2203 Aira caflntojd, planis, 

petal is baft villofli ariftatiiqne, i-anft 4 reSta 
brevi. Lin. Sp. pi. ed. XI. 96. Hudf. FI* 
Angl. 29. 

Gramen fegetum, panicula arundinacea 
Eaub. pin. 3. Theatr. 35. , f - 

2204 Aira 
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8204 Aira caryophylka, foliis fetaceis, panicula 
divaricata, floribus ariftatis diftantibus. Lin. 
Sp. pi. ed. II. 97. Hudf. FI. Angl. 31. 
Gramen paniculatum, locuftis purpuro-ar- 
genteis, annuum. R. Syn. 407. 

2205 Alopecurus pratenfis » panicula cylindrica fpi- 

ciformi, glumis villofis*. culmo eredto.. Hudf.. 

• FI. Angl. 23. . 

Alopecurus culmo fpicato eredlo, glumis vil.- 
lofis. Lin,. Sp. pi., ed. II. 88. 

Gramen phalaroides fpica molli. Bauh. pin. 4. 

2206 Alopecurus agrejlis, fpica cylindrica longiffi- 

ma, glumis glabris,. culmo eredto. Hudf 
FI. Angl. 23,,. 

Alopecurus culmo fpicato eredto, glumis nudis. 

Lin. Sp. pl. ed. II. 89i ^ "" 

GramCn typhoides, fpica anguffiore. Bauh. 
pin. 4. ^ 

2207 Alopecurus gentculaius, culmo fpicato infradto. 

24. ■' ■' f, , * ' ” V ' 

Gramea aquaticura geniculatum fpicatum. 
Bauh. pin. 3. 

2208 Alopecurus Suikfus, fpica cylindrica, culmo 

eredto, radjce bulbola. Hudf. FI, Angl. 24. 

. Gramen payofuroides nodofum. R. Syn. 397. 
220 Q Alopecurus Mmfpettenfi$ } papicula fu^fpicata,. 
glumis ^brisi'TOrolhs^stfi^ds*.,..; ^.' Sp.. 
t pL ed. H. 89.. . 4 . 

Gramen alopecuroides A nglo-britannicum max- 

• imum. y jfhuh. pin* 4*^ , ; # - 

82 io Alopecurtjf ''jpampms^ panicula &bfpicata, 'glo-r 
mis.villofis,;fcorolfiS'ariftatis. LiniSp. gl. 
ed. II. 90. 

' Gramen* 
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Gramen alopecurum minus, fpica -virefcentc 
divulfa. Barr. ic. 115. f. I. 

221X Anthoxantlium odovMUni} fpica ovato»oblonga, 
flofculis fubpedunculatis arifta longioribus, 
Lin. Sp. pi. ed. IF. 40. Hudf. FI. Angl. 

i°. 

Gramen pratcnfc ipica flavcfcente. Bauh. 
pin. 3. 

2212 A vena Jhfh'G, paniculata, calycibus difpenni?, 
feminibuS laevibus. Lin. Sp, pi, ed, 11 . 
ii$. 

■ Avena alba. Bauh. pin. l ' j' "" 

22i 3 Avena, nuda, paniculata, calycibut trifloriSi re- 
; ceptaculo calyccm excedente, petalis dorfo 
• ariftatis. Lin. Sp. pi. 118. Hudf. FI. 

Angl. 41. : 

•'< Avena nuda;/ Bauh. pirt. 

22t 4 Avena fatuity paniculata, calycibds. trifloris, 
flofculis omnibus bad pilous, ariftis totis 
• IjEvibus. Lin, Sp.pl. ed. II. ti8. Hudf. 
FI. Angl, ,41. 

Avena fylveftrispilofa.ariftis ifccurvis. Hi ft. 

. Ox. HI* 209. v> _' 

, 2215 A^ena fragilts, fpicata, flofculis fubquaternis 
i calyce longioribus. ^ Lin. Sp, pi* ed, II. 
\ 119. : ‘.. " ■' ■ 

Grarf&n:#(Bacen«H fodlrium ariftis 

. "-V . , genicuiktls. 3. ' ' > 

2216 Briza eragroflis, fpicuKs Iance$atl% flofculis 

;viginti. Lin. Sp. pi. ed. If. 103. 

Gramen paniculis elegantiflimis. Bauh. pin. 
'■ af KKfti ’GJc. JII. 204.’t. 6. f. [ V 1 

2217 Briza fpica dlftic&av ovatc- 

•’•••• v n lanceolatis. ' '■ ,;,i 

'4 . 


Gxamcn 
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Gramcn fUiceum, paniculis integris. Bocc. 
Sicil. 62. t. 33. f. 2. • . 

2218 Bromus fecalinus, panicula patente, fpiculis 

ovatis, ariftis retStis. Lin. Sp. pi. ed. II. 
Hudf. FI. Angl. 39. 

Gramen avenaceum fegetate majus, gluma 
turgidiore. Hift. Ox. III. t. 7. f. 17. • 

2219 Bromus mollis , panicula credtiufcula, fpicis 

ovatis, ariftis recftis, foliis moliiflime villofis. 
Lin. Sp. pi. ed. II. 112. 

Gramen avenaceum pratenfe, panicula fqua- 
mata et viilofa. Hift. Ox. III. 213. t. 7. 
f. 18. 

2220 Bromus rubens, panicula fafciculata, fpiculis 

fubfeftiiibus villofis, ariftis eredtis. Lin. 
Sp. pi. ed. II. 114. 

Qramen panicula molli rubente. Bauh. hift. II. 
266. 

2221 Bromus giganteus , panicula nutante, fpiculis 

quadrifloris ariftis brevioribus. Lin. Sp. pi. 

* ed. IL 114. ? Hudf FI. Angl. 40. - 

Gramen fylvaticum glabrum panicula recurva. 
Vaill. parif. 93. t. 18. f, 3. 

2222 Bromus diftachps , fpicis duabus. eredtis alter- 

nis. Lin. Sp. pi. ed. II. 115. 

Gramen fpica brizse minus. Bauh. pin. 9. 
Pluk. Phyt. t. 33. f. 1. # 

2223 Cynofurus crifiatus, bradteis pinnatiftdis. Lin. 

Sp. pi. ed. II. 105. Hudf. FI. Angl. 47. 
Gramen criftatum. Bauh. hift, IL 468. R. 

. Syn, 398. ■ 

Yol.LVIL Ppp 2224 Cy- 
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2224 Cynofurus ecbinalys, brafteis p'mnato-paleaccis 
. ariftatis. Roy. Lugdb. 64. Lin. Sp. pi. 

ed. II. 105. Hudf. FI. Angl. 47. 

Gramen alopecuroides ipica afpera. Bauh. 
pin. 4. 

2225 Cynofurus aureus, panicul® fpiculis fterilibus 

pendulis ternatis, floribus ariftatis. Lin. Sp. 
pi. ed. II. 107. 

Gramen panicula pendula aurea. Baub. pin. 3. 
theatr. 33. Scheuch Agr. 149. 

2226 Feftuca elatior , panicula fecunda eredta, 

culis linearibus muticis, floris plants. Hudf. 
FI. Angl. 37. 

Gramen loliaceum, fpica divifa, pratenfe majus, 

1 Hift. Ox. III. 184. t. 2* f. 15* 

2227 Feftuca pratenjis, panicula fecunda eredta, 

fpiculis linearibus muticis, floris planis. 
Hudf. FI. Angl. 37. • ; ; ' 

Gramen paniculatum elatius, fpicis longis mu- 
ticis et fquamofis. R. S. 411. 

2228 Feftuca Jluitans, panicula ramofa eredta, fpi¬ 

culis fubfeffilibus teretibus muticis, Lin. 
Sp. pi. ed. II. 111. Hudf. FI. Angl. 38. 
Gramen aquaticum cum longiffima panicula. 
Bauh. hift. II. 490. R. 8.412. 

2229 Feftuca bromoides , panicula fecunda Ipiculis 

eredis laevibus calycis altera valvula Inte¬ 
gra, altera ariftata, Lin. Sp. pi. ed, II. 111. 
Hudf. FbAngl.!;'. \ :;ii .;.v. .• 

Gramen paniculatum bromoides minus, _ pa¬ 
nicula ariftatis unam* partem fpedtantibus. 
R. Syn. 415, 

v.;,; . _ 2230 Feftuca 
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•2230 Feftuca cvina, panicula fecunda coardhta 
anftata* culmo tetragono nudiufculo, fo- 

Hud^ng,.^. SP - PK * ** 

G s«rph. 'r;f f .rt c 

41 o» * 

223 j Holcus Jpicafm, gl umis billons muticis flo- 
ribus geirums penicillo involucratis, fpica 
ovato-oblonga. Lin. Sp. pi. ed. ? IL 

Gramen paniceum fylveftre maximum. In- 
dise orientalis. Pluk. Phyt. i. 32. f. , 

2232 Holcus Sorghum, glumis villofis, feminibus 

anftatos, LmSp. pi. ed. II. 1484. 

Mdmm arundinaceum, fubrotundo femme 
Ibrgho nommatum. Bauh. pin. 26. Hift 
Ox. III. 196. t. 5. f. 7. 

2233 Hordium murtnum, flofculis lateralibus maf- 

culis anltatis, involucris intermediis ciliatis. 
Lm.Sp.pl.ed.il. 125; 

Gr S n £ ecaI i n T " mchale P enfe » ra dice tuberofa. 
Ox# III* 179. t* 6* f* 

2235 Lolium temulentum, fpica ariftata, fpiculis 
compreffis ariftatis. Lin. Sp. pi. ed, JL 

I ML 


Lolium* fpica ariftata, radice annua. Lin. Sp 
pi* 83. Hudf. Fl. Angl. 44. 

Gramen loliaceum, fpica loagtare. Bauh. 
jwn. 9, Theatr. 121. 

2236 Lolium perenm, fpica^ mutici, fpiculis com¬ 
pos multifloris. Lin. Sp. pi. ed. II. 122. 

^ P P 2 Lolium 
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Loltum. fpicis muticis, radice perenne. Lin, 
Sp. pi. 83. Hudf FI. Angl. 44. 

Gratnen loiiaceum angufliore folio et'fpica. 
Bauh. pin. 9. Theatr. 12 1. 

2237 Melica ciliata, flofculis infcriori.s petalo exte* 

riore ciiiato, Lin, Sp, pi. ed. II. 97. 
Gramen avenaceum montanum lanuginofum. 
Bauh. pin 10. pr, 20. 

2238 Mclica nutans, petalis imberbibus, panicula 

nutante fimplici. Lin, Sp. pi. ed. II. 98. 
Hudf. FI. Angl. 3 r. 

Gramen avenaceum locuftis radoribus. Bauh, 
pin. 10. . _ ' 

2239 Panicum patens, panicula oblonga patents, ca- 

lycibus biflods, foliis linead-lanceolatis. 
Lin. Sp. pi. ed. II. 86. 

Tfbma-pullu. Hort,Mai. XII.,75. t. 41. 

2240 Panicum tniliaemm, panicula' laxu flaccida, 

foliorum vaginis pubefcentibus. Lin. Sp. 
pi. ed. II. 86. 

Milium femine albo ct luteo. Bauh. pin. 
8. Theatr. 139. 

2241 Panicum verticillatum , fpica verticillata, ra- 

cemulis quaternis invoeellis unifloris bi- 
fetis, culmo diffufo. Liu. Sp. pi. ed II. 
82. 

Gramen pamceum fpica fimplici. Bauh. pin. 
8.’Theatr. 139. 

2942 Panicum nitride^ fpica tereti, invoiucellis bi- 
' , ' floris fafciculato-pilofis, feniinibus nervofis. 

Lin, Sp. pi. ed. II. 83. Hudf. FI, Angl. 

■' 21 . ' .. • 

Gramen 
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Gramen paniceum, fpica fimplici. Bauh* 
pin. 8. Sch. Agr. 46. 

2243 Panicum c&hnum , fpicis alternis fecundis mu- 

ticis ovatis fcabris, rachi teretiufcula. Lin. 

' Sp. pl.ed. II. 84. . , . • 

Gramen paniceum minus fpica divulfa infulae 
Barbadenfe. Pluk. Pb. t. 189. f. 5. 

2244 Phalaris canarienfis , panicula fubovato fpici- 

formi : glumis carinatis. Lin. Sp. pi. 
ed. II. 79. 

Phalaris major, feniine albo. Eauh. pin. 

28. 

2245 Phalaris utriculata , panicula fpicata, petalis 

arifta articulata, vagina fupremi folii fpathi- 
formi. Lin. Sp. pi. ed. II. 80. 

Gramen pratenfe, Ipica purpurea ex utriculo 
prodeunte, Bauh. pin. 3. Theatr. 44. 

2246 Phalaris arundinacca , panicula oblonga ven- 

tricofa. Lin. Sp. pi. ed. II. 80. Hudf. 
Fl. Angl. a 1. 

Gramen arundinaceum fpicatum.. Bauh. pin. 
6. Theatr. 94. 

2247 Poa ciliaris, panicula glomerata, glumarutn 

valvulis interioribus pilofo-ciliatis. Lin. Sp. 
pi, ed. II. 102, 

Gramen pratenfe, fpicis brevibus muticia Io- 
cuftis minimis. Sloan. Hift. Jam. I. 114. 
t. 73. f. i. 

2248 Poa Eragrofiis , panicula patente, pedicellis 

flexuolis, fpiculis ferratis decemfloris. Lin. 
Sp, pi. ed, II. ioo. 


Gramen 
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Gramen phalaroides, iparfa brizai panicula, 
min, Barr, Ic. 44. r. 2. 

2249 Poa rigida, panicula lanceolata fubramofa, 

floribus alternis fecundis. Lin. Sp. pi. ed. II. 
102. Hudf. FI. Angl. 35. 

Gramen exile cluriufculum in muris et aridis 
proveniens,. R. Syn. 410. 

2250 Poa cotnprejja, panicula fecunda coardtata, 

culmo obliquo compreflo. Lin. Sp. pi. 
ed, II. 101. Hudf. FI. Angl. 33. 

Gramen paniculatum, radice . repente, cul¬ 
mo compreflb, Vaill. parif, 91. t. 18. 
f. 5. 


Received 
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Received November i2, 1767. 

XLIX. An Account of feme neutral Salts 
made with vegetable Acids , and with the 
Salt of Amber ; which JJoews that vegetable 
Adds differ from one another ; and that 
the Salt of Amber is an Acid of a parti¬ 
cular kind, and not the fame with that of 
Sea Salt, or of Vitriol , as alledged by ma¬ 
ny chemical authors . By Donald Monro, 

M, D. Phyfician to His Majefly s Ar¬ 
my, and to Saint George’s Hofpital. 
F. & S. 

Title read December 17, 1767. 

Read January 14,21, K'i^HOUGH no fubftances have 
and a8i 1768. been more generally ufed, 

both for the prefervation of health, and the cure of 
difeafes, than vegetable acids, yet hitherto they have 
been examined with fo little care, that it has been 
the common received opinion, that they were ail 
nearly of the fame nature, at leaft as to their che¬ 
mical properties, and polTefled nearly of the fame 
virtues 5 but the following account of neutral 
falts, made with thefe acids, and the foffil or mi¬ 
neral alkali, Chews that they, differ materially from 
one another. > :.'P 

l But 
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Previous, however, to entering into the account of 
thefe falls, it will be proper to mention fome few 
things relative to falts in general. 

Simple falts are commonly divided into acid and 
alkaline, 

The acid are reckoned four in number, 

1. The vitriolic. 

2. The nitrous. 

3. The marine, or muriatic. 

4. And the vegetable. 

The alkaline three. 

1. The vegetable, or that which is got from the 
allies of moft vegetable fubftances. 

2. The foffil, or mineral, called likewife foda and 
natrum, which is got either by burning certain ma¬ 
rine plants $ or from fea fait 3 or in the bowels of the 
earth. 

3. The volatile, which is got either by putre¬ 
faction, or by the force of fire, from moft animal 
fubftances 5 or by diftillatkm from muftard feed, and 
fome other particular vegetables. 

The acid are diftinguifhed from each other, by 
their tafte, fmell, and other properties, but principally 
by their forming different neutral falts with the fame 
alkali. ' ‘ ’ ^ 

And the alkaline are known likewife from one 
another, by their forming different neutral falts, 
when joined with the fame acid. 

Hencirwhen we find acid, or alkaline falte,;m different 
bodies, if we faturate each with the fame alkali, or 
7 with 
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with the fame acid, according as the original fait is 
of an acid, or of an alkaline nature, and find upon 
diffolving, evaporating, and cryftallifing the neutral 
falts, that they are all of the fame kind, we con¬ 
clude, that the original acid, or alkali, was the fame 
in all •, but if we obtain different neutral falts from 
each, we conclude that the original acid, or alkali, 
was different in each. 

If there are no more alkaline falts in nature, 
than the three already mentioned ; and if there were 
no more acids than four; then the number of neutral 
falts would be confined to the twelve marked in Dr. 
Cullen’s Table; but it will appear from the follow¬ 
ing experiments, that inftead of one, there are many 
vegetable acids; and that, therefore, the number of 
true neutral falts muff; be greatly multiplied *. 

'* Dr. Cullen’s Table of neutral Salts. 

Acid Alkaline Neutral Salt Acid Alkaline j Neutral Salt 

Vegetable Vitriolic Tartar Marine Vegetable Sal. digeft. Sylvii 

Vitriolic Foffil Glauber Salt _ or . Foffil _ Common Salt 

Volatile Vitriol. Ammoniac Muriatic Volatile (Common Ammoniac 

(Vegetable Common Nitre Vegetable (Regenerated Tartar 

Nitrous Foffil Cubic Nitre Vegetable Foffil Rochelle Salt 

(Volatile Nitrous Ammoniac Volatile Ibpintus Mindereri 

Dr. Vogel, Profeffor of chemiftry in the univerfity of Got- 
tengen, in his Inftitutiones Chemise, publilhed in i 75 a » g> ves 
a table of neutral falts, which comprehends the twelve men¬ 
tioned bv Dr. Cullen, with the addition of three or four more. 
Hcfcems to believe, that the acid of vitriol forms a different 
neutral fait with the pot-alb, and with the alkali procured from 
nitre. He mentions three falts, made with the vegetable alkali 

voi.lvii. Q_aq Man y 
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Many chemifts have affirmed, that the vitriolic is 
the only original acid in nature; and that the nitrous 
and marine are only this acid changed into*different 
forms by foreign mixtures; and Dr. Boerlmve 
Vogel f, Macquer and moil late chemifts, feem 
to think, that as all trees, plants, and other vegetable 
fubftances, receive their nourifliment from the bowels 
of the earth, therefore their acids are only fomc of 
the mineral changed into a different form by the ve¬ 
getative procefs} and that they all approached in 
their nature either to the vitriolic, the nitrous, or the 
marine: and as the neutral falts, produced from the 
mixture of the vegetable alkali, with vinegar, cream 
of tartar, and other common vegetable acids, have 
a good deal of the fame external appearance, mod 
chemifts have concluded, that all vegetable acids were 
nearly of the fame nature; though fome few have 
fufpebted, that they might be: found to differ from 
one another, and to have different degrees of affinity, 
if they were examined with care; and to confirm 
this, Dr. Vogel § tells us, that if fome of the 
Rochelle falts be thrown into a deco&ion of tama¬ 
rinds, the alkaline bafis of the Rochelle fait will unite 
with the acid of the tamarinds, and the cream of 
tartar will be precipitated. 

and vegetable acids ; to wit, with vinegar, cryftals of tartar^ 
and lemon; and one with the native acid fait (as he calls it) of 
urine, and the volatile alkali, and one with the acid of tartar, 
and the volatile alkali. 

* Boerhavii Element. Chemise, vol. I. 804. 

+ Vogel, Inftitut. Chemise, p. 115. fe£t. 468. Ed, II, 

' j Macquer, Elcmens de Chymie Theorique, chap, xvi# 
p. 240. 

§ Vogel, Inftitut, Chemise, p. at6. fe&. 469. 


As 
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As I always fufpedled, from the tafte and fmell 
that vegetable acids differed materially from one 
another, and was the more confirmed in this opi¬ 
nion by the above experiment mentioned by Dr. 
Vogel, I began to confider whether fome method 
might not be fallen upon to determine this queftion * 
and, on recollecting, that the Rochelle fait * con¬ 
creted into large * folid cryftals, which preferved 
their figure long, even in the open air, though the 
tartarus tartarifatus -f* always appeared in the form of 
a powdery foliated fait, and run very foon per deli- 
quium , when expofed to the air, I imagined, that 
if we were to unite the foflil, or mineral alkali, with 
different vegetable acids, we fhould be able to ob¬ 
tain true neutral falts in form of regular cryftalsj 
which would fhew how far thefe acids differed or 
approached to each other in their nature and proper¬ 
ties ; and, upon trial, found that I had judged right; 
for each particular acid almoft yielded a neutral fait 
pecauliar to itfelf, of which I fhall now give a parti- 
culr account, and {hall range thefe felts under the 
following heads. 

x. Of neutral felts formed with native vegetable 
acids. 

2. Of neutral felts formed with fermented vege¬ 
table acids. 

* The Rochelle fait is made with the cryftals of tartar, and 
the foflil alkali. . f ' ' t . 

f The tartarus tartarifatus, with the cryftals-of tartar, and 
the fait of tartar 5 fo that the only difference between thefe two 
falts is, that the one is made with the foflil, and the other with 
the vegetable alkali. -- 

q 2 3* 
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o. Of neutral falts formed with diftilled vegetable 
acids* 

4.* Of neutral falts formed with Bowers of benzoin 
and fait of amber. 

SECT. 3. 

Of neutral falts formed with native vegetable acidsy 
J and the fojjil or mineral alkali . 

Experiment I. 


With the acid of lemons. 

The firftex^rimenf I made was with the acid of 
lemons; fix ounces of the juice faturated rather 
more than three drams of the foffil alkali; and upon 
evaporating the liquor to a pellicle, and letting it 
ftand For fome days, I obtained a fait compofed of a 
number of fmall cryfials of irregular figures; fome 
appeared to be irregular fquares, or rhomboidal; 
others irregular pentagons; others to have more fides; 
but this general appearance was nearly what is repre- 
fentedat a, a.a. Sce.inTAB. XXIII. fig. 1. They were 
moftly flat, and not above 4. or of an inch thick; 
though fome few were fomewhnt of an oblong irre¬ 
gular cubical, (hape, if I may be allowed to ufe the 
expreffion. 

Having obferved that the figure of neutral falts, 
made with vegetable ac'uls, varied lometitnes, ac¬ 
cording as they were cryflallifed in larger or lets 
quantity, I got a quart of lemon juice, and faturated 
it with about two ounces, and two drams of the 
• - foffil 
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foffil alkali. Before adding the alkaline fait in this 
experiment, I tried the temperature of the lemon 
juice with one of Fahrenheit's thermometers, and 
found that the quickfilver flood in the tube at 54; 
upon removing the thermometer, I immediately 
added the alkaline fait; and as the folution was be¬ 
gun, I again put the thermometer into the liquor, 
and let it remain for above a minute, and the quick¬ 
filver funk above one degree j fo that this acid gene¬ 
rates cold in the time of its uniting with the foffil 
alkali, though the neutral fait, produced from their 
union, does not affedt the thermometer in the time 
of its folution in water. 

The appearance of the fait obtained in this cry- 
flallifation was very different from what it was in 
the former. The whole was made up of an infinite 
number of chryftals, fo fmall that one at iiril could 
fcarce diftinguifh their figure; but on examination 
part feemed to be of the fame flmpe as the larger 
ones, got in the former procefs j the others were 
very fmall oblong parallelograms, and they were 
every where interfperfed with a number of fmall 
longifh cryflals, which in many places lay acrofs 
each other, and formed a kind of lattice work. 
The general appearance of this cryflallifation is re- 
prefented by b. b. £cc. in Tab. XX 11 I. fig. i. and that 
of fome of the particular cryflals by c. c . c,. 

The tafte of this fait - is very mild, and rather 
pleafant, approaching a little to that of a very weak 
fea fait. 


Ex PE- 
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Experiment II. 

With the acid of limes. 

The lime is a fruit of the fame genus as the le¬ 
mon j its acid is (harper, and has a more agreeable 
flavour. From the near refemblance of thefe two 
fruits, one (hould have fufpeded that the neutral fait 
of both would have been almolt the fame; but their 
appearance is fomewhat different, though perhaps 
upon more accurate trials they may be found to have 
nearly the fame virtues, and chemical properties. 

The firft experiment I made was with the juice of 
a dozen and a half of fmall limes; and the neutral 
fait, produced from thence, was of the fame (hape, 
figure, and appearance, as the larger cryftals ob¬ 
tained in the firft experiment with the lemons* 
only the cryftals were much fmaller, and fitch as 
reprefented by a. a. &c. fig. z. But having afterwards 
procured three dozen of larger and finer limes, I got 
from them near three times the quantity of juice I had 
in the former procefs; and having faturated this 
with the alkali, evaporated and cryftallifed it, I 
obtained a fait very different in its appearance from 
the former; though, in other refpedts, it feemed to 
be intirely of the fame nature. Its cryftals were 
of the fize, and fomewhat of the appearance, of 
barley corns, or grains of wheat, as at c. c. c .•> feme 
larger, fome fmaller; arid laid in an irregular man¬ 
ner, brit fb as to form a beautiful cryftaHifation, 
which is reprefented by b. b, b, fig. a. They ap¬ 
peared. 
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peared, at a little diftance, to be roundifh, but on 
examining narrowly, their tides were found to be. 
made up of five or fix flat furfaces; and ge¬ 
nerally one end of each cryflal was made up of 
two flattifh tides, which rofe like a wedge which did 
not come quite to a point, but left a fmall narrow 
fuiface between. 

Thefe chryftals, in the mouth, imprefs at firft a 
very flight faltith, and fomewhat Tweetifh cool tafte j 
which is by no means unpleafant, and refembles a 
good deal that of the fait of lemons.' They did 
not affedt the thermometer in the time of their folu- 
tion in water. 


Experiments III. and IV. 

With the acid of Sevill oranges, and of peaches. 

It being late in the fummer before I made any ex¬ 
periment with the juice of the Sevill oranges, I could 
get none of this fruit but what had been long kept 
and was fhrivelled, in fo much that a dozen and 
a half of the oranges did not yield more than half 
a pint of juice, which had loft a great deal of its 
acidity, and faturated but a very fmall quantity of the 
alkali 5 rand on cryftallifing I could obtain no other 
fait but a few very fmall cubical or fquare cryftals, 
fuch as are reprefented by fig. 3. and fimilar to the 
fait got in an experiment I made with peaches, as 
may be feen in fig. 4. A faponaceous or mucous 
matter; with which thefe faturated juices abounded, 
feemed to prevent the cryftallifation of the falts. 
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As both the juice of the orange, and of the 
peaches, was in fmall quantity, and not in the molt 
proper ftate for yielding a neutral fait, thefo expe¬ 
riments ought to be repeated, before we can lay what 
is the natural figure and appearance of the iults, that 
may be got by faturating the juices of thefe fruits 
with an alkali. 


Experiment V. 

With the acid of currants. 

A quart of the juice of white currants, after be¬ 
ing faturated with about nine drams of the foffil al¬ 
kali, and purified by repeated filtrations, was evapo¬ 
rated till a pellicle appeared; being put into a cool 
place, and allowed to ftand for two or three days, 
it yielded a number of fmall fquare flattilh cryftals* 
fuch as are reprefented by fig. 5. Many of them 
feemed to be exadt fquares, and in general they ap¬ 
proached nearer to this figure, than the cryftals of 
any of the other neutral lalts I have hitherto met 
with. 

This fait approached in its tafte to that of th« 
limes j its cryftals were hard and firm, and did wot 
run per deliquium. 

Experiment VI. 

With the acid of goofeberries. 

A quart of the juice of goofeberries, being treated 
in the feme way, as that of the currants, yielded a 

neutral 
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neutral fait very different in its appearance, from 
any of thole hitherto mentioned. Its balls, or what 
adhered to the tea-cup, was made up of a number 
of very fmnll roundifh or lquarifh cryftals; which 
formed an incruffation thicker than a {hilling; from 
which grew up a number of very fine, thin, tran- 
fparent plates, of irregular fliapes j they were nar¬ 
rower at the bafis than above; and in fome meafure 
might be compared to the feales of a fmall fiih, or 
the wings of flies, fet on their edges at a little 
diftance from one another j in fome places the 
plates arofe from the fides of others; and in others 
they appeared fomewhat like the fine leaves of 
very fmall plants. In fig. 6. we have different views 
of this fait; a. a. reprelents a piece of cryftalliled 
fait viewed from above s b. b. a profile view of 
the thin plates Handing on their bafis j c. c. the bafis 
itfelf; and the letters d. a view of the thin plates laid 
on their flat fides. 

Experiment VII. 

With the acid of apples. 

Having got two dozen of codling apples, I cut 
them to pieces, put them into a large earthen veffel* 
and poured three quarts of water upon them ; and 
then diffolved above two ounces of the fofiil alka¬ 
line fait in the water, and let them Hand for fix 
days ; on examining, 1 found the water to be nearly 
in a neutral ftate $ it did not ferment on the addi¬ 
tion either of an acid or of an alkali. I then fil*. 
tered the liquor through paper, and evaporated it, 
V oh. LVII. R r r till 
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tin it was reduced to about five or fix ounces, when it 
became thick, and a pellicle began to form on the fur- 
face. I then fet it in a cool place, to allow the falts to 
concrete. After two days were elapfed, it was covered 
with a blueifh variegated faline cruft ; immediately 
below which was a clay coloured faline matter, which 
refembled wet earth or fand, that had been raifed 
by fmall worms; and this was interfperfed every 
where with fmall flattifh globules of the fame fort 
of matter j below this was a purplilh jelly, inter- 
iperfed with a whitilh or afh coloured faline matter, 
formed into irregular longifh flat plates, which 
looked more like a compofition of fait and earth 
than a pure fait. The appearance of this faline mat¬ 
ter made me fufpedt, that it was mixed with fome 
lort of oil, which the alkaline fait had extracted 
from the fkins of the apples, which I had forgot to 
peel off before infufing them in water j I therefore 
got a frelh parcel of codling apples, which I caufed 
to be carefully peeled, and then treated them in the 
fame manner as the former, and obtained the beau¬ 
tiful fait painted in fig. 7. which refembled a good 
deal the fait of the goofeberries ; being compofed of a 
number of fmall roundifh very delicate tranfparent 
plates, ftanding on one edge, on a fine faline cruft, which 
adhered every where to the fides of the china bafon; 
and were intelperfed with a grey coloured faline mat¬ 
ter. The cryftals of this fait were in general rather 
fmaller, rounder, and more of a fize, than thofeof the 
goofeberry; and I did not obferve any riling from 
the fides of others as in it 5 and they feemed to be 
difpofed in a more regular uniform manner.. 

The 
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The letters a. a. &c. reprefent pieces of this cry¬ 
ftallifation viewed from above; b. b. &c. fome of the 
fine plates laid on their fide ; c. c. and e fome of the 
aflb coloured plates obtained in the firft operation; 
d. d. fome of the brown clay coloured faline matter; 
f. the flattiih globules, which befet every where the 
infide of the pellicle, that was on the top. 

After the cryftallifation of the fait in this fecond 
procels, the liquor which remained was poured into 
another fmall china bafon ; and, on being evaporated, 
exhibited nearly the fame appearances as had been 
obferved in the firft procefs. 

Experiment VIII. 

With the acid of wild forrel. 

In order to fave the trouble of a tedious evapo¬ 
ration, by faturating this acid mixed with the other 
juices of the plant, I procured fome of the effential 
fait of the wild forrel, from Mr. Heineken, apothe¬ 
cary in Duke-ftreet; which I diflolved in boiling 
water, and faturated with the alkali; and by evapo¬ 
rating obtained a beautiful pure white neutral fait, 
which is reprefented by fig. 8 ; a. a. fhews a part of 
the cryftallifation where the fait fhot into longifo 
cryftals, refembling fomewhat the fmall ones of 
nitre; none of them exceeded the length of half an 
inch ; b. b. other pieces of the cryftallifation, which 
had a different appearance; c. c. a piece where itap-r 
peared like a fmall granulated fait; d. d. fome final! 
■roundifh or fquare cryftals, which adhered like 

R r r 2 a cruft 



[ 49 2 1 

a cruft to the Tides of the tea-cup } e. e. e. detached 
cryftals. 


Experiment IX* 

With the acid of tamarinds. 

Having had a prefent of Tome tamarinds in pods, 
from Mr. Arch. Glofier, practitioner in phyfick in 
Antigua, I took out the pulp, and put about two 
pound of it into three quarts of water; and then fa- 
turated its acid with the alkali, and, after filtrating 
the liquor, I evaporated it to the confiftence of a fy- 
rup, and then put it into a cool place for 24 hours j 
when I found that a cryftallifation had actually 
taken place, I feparated the fait from a thick fweetifh 
liquor of the confiftence of a fyrupj after it was 
dried, it had the appearance of a piece of common 
mofs, made up of a number of fmall cryftals difpofed 
in an irregular manner, and mixed with vifcid or fac- 
charine juices. The letters a. a. See. of fig. 9. fhew 
fome pieces of this fait while it remained in this 
form. 

As I fufpedted this fait to be ftill mixed widi a 
vifcid matter, I diffolved fome of it in warm water, 
and cryftallifed it anew, when it had a very dif¬ 
ferent appearance, for it had fliot into an infinite 
number of very fmall cryftals, which came every 
where from centres. The length of thefe cryftals 
did not exceed half an inch at moft; they were no 
thicker than horfehairs, or common white thread. 
How many cryftals fhot from each centre I could 
not determine} but, in many places, the cryftalli- 

- fation 
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lation rofe into fmall oblong, oval, or roundilh tufts, 
made up of an infinite number of the.fmall cryftals 
that {hot from the centre towards the circumference. 

Some of the concentrated liquor having been 
accidentally left in a faucer, and on the Tides of a 
tea cup at night, next morning the liquor in both 
vefiels had fhot every where into fmall fine cryftals, 
that came like radii from a centre; in fome places 
they had'compleated the circle, in others only half,, 
and in others only the two oppofite quarters. 

I treated three pound of Eaft-India tamarinds, 
w-hich I bought in a (hop in Caftle-Street, in the 
fame manner; only, after they were faturated with 
the alkali, and the liquor filtrated, it was fet by for 
fome weeks, and then filtered again before it was 
evaporated. The people of whom I bought thefe 
tamarinds told me, that there was no fagar mixed 
with them; and 1 believe what they laid was true, 
for I obtained eafily a very pure and fine fait from 
them. Having at firft carried, the evaporation too 
far, as foon as the liquor was removed from the. 
fire, it immediately began to concrete in form of a 
number of fmall circles on the furface of the liquor, 
which were fucceffively fucceeded by others, till, 
the whole became one folid mafs; but on diflblving 
this mafs in water, and evaporating only a little,_and 
fetting the liquor in a cool place to allow the lalts 
to concrete, the cryftallifation began on the furface 
of the liquor, in form of fmall circles or liars, and I 
obtained a fait in every refpebl fimilar to the former- 
The general appearance of this fait is reprefented 
by b , b, in fig. 9, and the different appearances in, 
different parts of the cryftallifation by c> c. 

HX E E*- 
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Experiment X. 
With the acid of plums. 


Having got a quantity of the larger fort of the 
green plums, I caufed the ftones to be picked out, 
and the plums to be bruifed and put into a large 
china bowl; I then poured about two quarts of wa¬ 
ter over them, and faturated their acid with the 
foflil alkali; after they had flood 24 hours, I 
ftrained off the liquor, filtered, and evaporated it, till 
there remained only a few ounces, when it was fet 
in a cool place for four days, at the end of which 
time I found that a cryftallifation had taken place; 
but, upon pouring off the fuperfluous liquor, I 
could not obierve any general form of cryftallifa¬ 
tion; the whole was made up of a number of very 
thin, flat, longifh cryftals, from about ^ to 4 of an 
inch long, and from - to 4 or 4 of an inch broad, 
of an irregular figure, laid without any particular 
form, and mixed every where with a mucous and 
black oily matter; when dry, the whole appeared 
like a confufed mafs, where however the form of 
fome of the cryftals was to be obferved, as is to be 
feen at a, a, in fig. 10; in fome places the cryftals 
feemed to be laid with their edges uppermoft, and 
in others in a different manner, as at b, b, &c. 

In order to know the regular and true form of 
the cryftallifation of this fait, 1 feparated a quan¬ 
tity of the pureft from the large mafs, difl’olved it 
in boiling water, filtered it through paper, and 
cryftallifed it a fecond time in a tea cup. It now 
appeared in a more regular form; the cryftallifa¬ 
tion 
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tion was divided into four roundifh clumps* or 
clufters, which were feparated or diftinguifhed from 
each other by a furrow. Each clump was made 
up of a number of very fine delicate plates laid 
edgeways, in fomewhat of a regular manner; and 
between them a number of others, where part of 
the flat fides were to be feen, and amongft them art 
infinite number of fmall rhomboidal or roundiih 
cryftals; the clumps appeared, in miniature, in the 
fun, fomewhat like to the lower part of the fpread 
tail of a peacock. The letters c, c, c, c, fhew 
the general form of the cryftallifation, d, d> d,, the 
form and fhape of fome of the feparate cryftals. 

I treated another parcel of plums of the fame 
kind in a different manner; I faturated part of the 
liquor when frefh, and let it hand till a fermenta¬ 
tion had taken place before I evaporated it; and I 
let the other half ftand till the fermentation was 
over before faturating it; but the fait obtained from 
both, appeared nearly in the fame form, though the 
number of clumps in this fecond cryftallifation was 
only three: and in a third experiment the appear¬ 
ances were exadtly fimilar, only the fait did not 
divide into clumps. 

This fait taftes coolifh on the tongue, but does 
not affedt the thermometer, in the time of its folur 
tion in water. 

In the prelenthard froft * fome of the faltof plums, 
which had been diffolved in three or four times its 
own weight of water, and fet by in a clbfet, cryftal- 
lifed anew. The cryftals were flat,' thicker than a 
{hilling, and moft of them had fix fades of unequal* 

* N. B. The account of this laft part of the experiment was- 
given in to the Royal Society in the beginning of January 1768. 

lengths, 
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lengths, as reprefented by h , h, in the figure marked 
large cryftals of neutral fait of plums: where they 
were run together, their figures were moil iriegu- 
lar as at z", z j fome few iinall ones were fquates, as 
at k, k. Hence we fee what a variety the different 
methods of cryftallifation make in the figures of 
thefe falts. 


Experiment XI. 

With the acid of mulberries. 

Three quarts of the pure juice of the mulberry 
being faturated with four ounces of the foffil al¬ 
kali, filtered, clarified with the whites of eggs and 
evaporated, yielded a faline matter, mixed with a 
quantity of a mucus and oil ; which, on being puri¬ 
fied as much as poffible, by lying on a fpongy 
brown paper, exhibited a very fine granulated fait 
alnooft like fea fand, in which no regular-formed 
cryftals were to be obferved. 

Some of this fait being again diffolved in water, 
evaporated and cryftallifed a fecond time, appeared in 
the tea cup like a cake made up of the fame fort of 
fine granulated fait as reprefented at a, a, fig. 11;— 
and another parcel b, b, which was treated in the 
fame manner, though it at firft appeared rougher, 
and more of a cryftalline form, yet on examination 
was found to be made up of the fame fort of faline 
matter.—On taking out the cake, there were a few 
thin very final! fiquare cryftals, fuch as thofe marked 
c , c, c, adhering to the bottom of the tea cup. 

A fmall quantity of the faturated juice of the 
mulberries having been left by accident for ten or 

. twelve 
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twelve days in different tea cups and china bafons, 
there formed in each a number of figures, or fort 
of cryftals, refembling fomewhat the alphabet of 
the Chinefe language, interfperfed with a few fmall, 
oblong, parallelogram-fhaped cryftals, as at d , d, d. 

Three quarts more being faturated with the al¬ 
kali, were allowed to ftand for five or fix weeks, 
and then filtered and evaporated to about feven or 
eight ounces j the greater part of which was put 
into a ftone bafon, and about half an ounce into.a 
fmall china bowl; after ten days, the liquor in the 
bowl had (hot into a number of fmall thin cryftals, 
fuch as reprefented at e, e, e ;—and that in the ftone 
bafon into a fine pure fait made up of fimilar cry¬ 
ftals, but thicker and larger, fuch as thofe at 
—Thefe laft are certainly the true laft cryftals of 
this fait. 

Experiment XII. 

With the acid of grapes. 

A bafket of grapes, which were brought to 
market for, ripe, though many of them were fall 
hard and four, and not come to their full perfection, 
yielded three quarts of juice, which I filtered and 
faturated with two ounces and a dram of the fof- 
fil alkali:—-after it had flood for a month to depu¬ 
rate, it was again filtered, and then clarified with 
the whites of eggs, and evaporated to about five 
ounces, when it became of the confiftence of a fy- 
rup, and had fomewhat of a fweetifh tafte. 

It was then fot in a cool place for two days to 
cryftallife ; but, inftead of forming any regular 
cryftals, it concreted in form of a faline matter, 

Vol. LVII. Sff refem- 
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refembling coarfe loaf fugar, when it firft concretes 
in a thick fyrup j fome of which being dried on 
brown fpongy paper, became very white, and 
feemed to be made up of long, very fmall cryftals, no 
thicker than human hairs, and a faccharine matter. 

From this appearance, I judged that the fait was 
ftill mixed with a quantity of viicid juices; and 
therefore I diluted the whole with a quart of New 
River water, depurated it again with the whites of 
eggs, and evaporated it to four ounces, which I fet 
in a cool place for eight days; and then, on examin¬ 
ing, I found that a cryftallifation had taken place, 
and I obtained above a dram of a pure neutral 
fait, made up of fmall, -fquare, and cubic, and 
fmall narrow oblong parallelogram cryftals, re- 
fembling fomewhat in appearance thofe got from 
the juice of the mulberry, only the cryftals were 
lefs, as may be feen in fig. a 2. 

After feparating this fait, I fet the remaining li¬ 
quor again in a fand heat, and evaporated about 
half an ounce of it, and then put it for fome days 
into a cool place; and there formed a filine faccha- 
rine-like concretion, exactly fimilar to what was 
got in the firft trial. 

SECTION II. 

Of neutral Salts formed 'with fermented vegetable 
Acids , and thefojfil Alkali. 

Having fhewn a variety of neutral falts made 
with native vegetable acids, we come next to take 
a view of thofe made with fermented acids, and 
fttall begin with that produced from yinegar. , 

' ’ ; Ex £ E- 
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Experiments I. and II. 

With common wine and diftilled vinegar*. 

The plain vinegar ufed, was laid to be the belt 
white wine vinegar that could be got; and the di¬ 
ftilled was faid to be prepared from wine vinegar 
likewile. 

I faturated a pint of each of thefe vinegars, with 
the pure alkali, evaporated them to a pellicle, and 
let them ftand to cryftallife. 

From the diftilled vinegar I obtained thefalt repre- 
fented by a, a, a, fig. 14, Plate XXIV. which in 
the evaporating glafs appeared as you fee it, refem- 
bling the figure of a fun in a fire-work. Its cry¬ 
ftals were a little twifted; and upon taking them 
out, and examining them feparately, they appeared 
like fo many fmall cryftals of glauber fait, as are 
reprefented by b , b, b .—On laying the evaporating 
glais on one fide to allow the liquor to drain away, 
fome thin flat fquare cryftals, fuch as are reprefented 
by c, c, c, formed on the fides of the glafs. 

And what is very particular with regard to this 
fait is, that, on diflolving fome of the cryftals, re- 
fembling thofe of glauber fait, in pure water, and 
fully faturating the water with the fait, in fome 
days there formed a number of cryftals very diffe¬ 
rent in figure and appearance from the former; be- 

* The neutral fait with vinegar I find mentioned, but not de¬ 
ferred, in a chemical dictionary publifhed at Paris in the year 
1766.—All that is faid of it is, that it is a fait which cryftai- 
lifes eafily, but is little known. See the articles Alkali Mi¬ 
neral, Sel neutre, and Vinaigre. 

S f f 2 
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ing fome of them fquares, others longiih parallelo¬ 
grams, others irregular pentagons, and fome with 
fix fides; fome were flat, and from ~ to or of 
an inch thick; others appeared fomewhat roundifh, 
or oval, but the fides svere made up of flat furfaces, 
as are reprefented by the letters d, d y d, &c. . 

I do not remember to have feen fuch a variety of 
ihapes and figures in any other fait; and I cannot 
account for the great difference of appearance in the 
firfl: and fecond cryftallifation in any other way, 
than from the liquor in the firfl: cryftallifation 
having been evaporated to a pellicle, and being 
very highly impregnated with the fait, the cryftals 
began to (hoot at once in every part of it, fo that 
they had not room to extend in breadth, and to 
form themfelves into various fhapes, as in the fe¬ 
cond procefs, where the liquor was not fo highly 
concentrated, and where each cryftal was formed 
feparate, and at a diftance from another. 

2. The plain wine vinegar, treated in the fame 
way, but in a narrower veffel, yielded a fait which 
had a different appearance from the former; for 
on pouring off the fuperfluous liquor which re¬ 
mained after the cryftallifation was compleated, it 
feemed to be compofed of a number of fmall, thin, 
broad cryftalline, fquare plates, ftanding up from 
about half an inch to an inch above the lurface, as 
reprefented by a> a, a, in fig. 13; on feparating 
them, each cryftal appeared at the balls like a 
fmall cryftal of glauber fait, which terminated at 
the top in the thin broad plate already mentioned, 
as reprefented by the letters 3 , 3 , 3 , &c. 

On diflblving fome of this fait in water, and let¬ 
ting it ftand for 18 or 20 days,, there formed a 

number 
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number of cryftals of different fhapes 5 as in the 
diftilled vinegar; fome fuch as them, others refem- 
bling exactly the figure of the Rochelle falts, but 
fmaller as thofe at c x-, fome fquares, others of dif¬ 
ferent fhapes'and figures, as at c, c, c , See. and one 
large one marked d , d. 

Both the falts from the diftilled and from the 
plain wine vinegar, have a pleafant cool tafte, with¬ 
out any difagreeable bitter j and generate cold in 
the time of their folution in water, for the quick- 
filver in the thermometer, which flood at 63 in New 
River water, funk to 62, as foon as fome of this fait, 
which was put into it, began to diffolve. * 

From the figure and fhape of fome of the cry¬ 
ftals of the fait of the wine vinegar coming fo near 
to that of the Rochelle fait, I think we may rea- 
fbnably conclude that the acid of vinegar ap¬ 
proaches near to that of tartar, but is not entirely 
the fame. 

The fait of the diftilled vinegar can be made 
with great eafe and very pure; but the common 
vinegar contains fuch a large proportion of oil as to 
require fome care to purify it after it is made. 

Experiment IIL 
With the cryftals of tartar. 

The Rochelle fait, made with the acid of tartar,, 
and the foffil alkali, is fo common a purging fait, 
that I fhall not enter into any defcription of it, and 
I have only given a figure, of fome of its cryftals 
at fig. 15, that we might be able to compare it 
0 with 
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with the other neutral falts made with vegetable 
acids. 


Experiment IV. 

With the acid of verjuice of Apples. 

I made two trials with the verjuice; the firft was 
with a quart of what was old and tart, and took 
rather above an ounce of the alkali to faturate it; 
the other, which was newer, not fo tart, and was 
faturated with about feven drams of the alkali. 

The firft was evaporated to a few ounces, when 
an oily or mucous pellicle appeared on the top; 
after letting it ftand for fome days, no fait was likely 
to cryftallife; I therefore diluted it with water, 
filtered it, clarified it with the white of an egg, and 
evaporated it a fecond time; and after it had ftood 
for fome days the fait concreted into the form re¬ 
presented by fig. 16. It was compofed of a num¬ 
ber of fmall long cryftals, which branched out 
from centres fomewhat like the fticks of a fan, or 
the fibres in the leaf of a tree, fuch as at a> a , a. 

The fecond or new verjuice., after being fatu¬ 
rated, was allowed to ftand for four or five weeks, 
then filtered, purified with the white of an egg, and 
evaporated; and after ftanding fome days in a cool 
place, a cryftallifation was formed, which ap¬ 
proached very near in its appearance to the fait of 
apples, though fomewhat different; it was com¬ 
pofed of a number of very fine delicate fmall, flat 
fquare or rhomboidal plates fet upon their edges* 
near to one another, without any certain regular 
2 " order 
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order that I coiild obferve, but fo as on the whole 
to make a very beautiful appearance; in this cry- 
ftallifation the fait feemed to form in clumps, two 
of which are to be feen at b , b, See. and a profile 
view of a fmall piece at c , c , and a figure of fome 
of the plates laid on their fiat fides at d, d. 

Did the difference of the age of the verjuice em¬ 
ployed in thefe two experiments, or the difference 
of the proceffes they underwent, make the difference 
in the appearance of the falts obtained in the diffe¬ 
rent cryftallifations ? The fait of the old verjuice 
approached to that of vinegar j of the new to that 
of apples. 


Experiment V. 

With the acid of perry s 

At the time I gave in this paper, in thebeginning 
of November, I had made leveral attempts to ob¬ 
tain a neutral fait from perry (or the fermented 
juice of pears) but without fuccefs, owing to the 
large quantity of faccharine juice with which this 
liquor abounds. But having accidentally left fome 
of the concentrated liquor in a fmall china bafon, 
on examining it fome days after the prefent hard 
froft had begun, * I found that a cryftallifation had. 
taken place. 

The cryftals were flat, long, narrow,-very thin 
tranfparent plates, fuch as reprefen ted in fig. 17;. 
they were from a quarter of an inch to near an 

* The account of this experiment was given, to the Royal: 
Society about the midtile of January 1768. . 

inch. 
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inch long; they were moflly fixed to the fides of 
the bafon by one end, many flood almofl upright, 
and others lay acrofs each other. One end was com¬ 
monly made up of two fhort fides, which met at a 
point. 

They remained fome days expofed to the air in a 
cold room, * and preferved their tranfparency and 
figure ; but after they had flood for about a quarter 
of an hour in a warm room, while the painter was 
drawing the figure, they loft their tranfparency, 
and became white and mealy. They tailed cool, 
and fomewhat bitter in the mouth. 

SECTION III. 

Of neutral Salts, formed with difttiled ‘vegetable 
Acids, and the fojjil Alkali. 

Acids diftllled from wood, and other vegetable 
fubflances, have been mentioned as a diflincft fpe- 
cies, but no proof has been brought of their dif¬ 
fering from the other vegetable acids ; on the con¬ 
trary, in the tables of neutral falts giyen by che- 
mifl s, no notice is taken of any neutral falts made 
with thefe acids j and therefore it is to be prefumed 
that they imagined them to be nearly of the fame 
nature with the others. 

In order to know if thefe acids differed from one 
another, and from the native and other acids, I 
bad fome guaiac wood, fome fir wood, and fome 
honey diflilled, and procured fome of the acid of 
each, which I faturated, filtered, evaporated, and 
cryflallifed. - - 

Exp e- 
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Experiment I. 

With the acid of guaiac wood. 

The cryftals of the neutral fait of guaic wood 
were long and fmall, and fhot like the rays of the 
fun from a centre, and appeared as reprefented in 
fig. 18. 


Experiment II. 

With the acid of fir wood. 

The neutral fait of fir had a very different ap¬ 
pearance} there were no fuch diftind cryftals as 
in the other; what were to be obferved feemed to 
be long and fmall, to come in many places from 
points, and to go in fomewhat of a circular man¬ 
ner, or to defcribe a curve, and appeared as repre¬ 
fented by fig. 19. 

Experiment III. 

With the acid of honey. 

It has been a doubt among naturalifts, whether 
honey fhould be ranked among the vegetable or 
the animal fubftances. Moft chemifts feem to 
think it fhould be ranked among the vegetable, and 
look upon it as made up principally pf the juices of 
plants collected by the bees; but, however that mat¬ 
ter may be, the following is an exad: account of 
Vol. LVII. T 11 the 
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the neutral fait made with'the acid obtained from 
this fubflance by diflillation. 

In order to procure this acid, I prevailed with 
Mr. Winter, brother-in-law to Mr. Heineken, 
apothecary, to diftil four or five pounds of honey 
in a retort; at firfi he imagined that I only wanted 
the watry phlegm, which has been called by the 
name of the fpirit of honey, and flopped the diftil- 
lation before the acid came over; but having di- 
ftilled a fecond quantity, he procured me about fix 
ounces of a very acid liquor, which I mixed with 
the phlegm or fpirit which he firfl brought me; I 
then faturated the whole with the fofiil alkali, fil¬ 
tered and evaporated the liquor to a pellicle. After 
it had flood all night in a cool place, I found the 
pellicle to be compofed of a yellow, bitter, faltifb, 
mucous and oily matter; below which was a dark 
purplifh liquor, which I poured into a tea cup, and 
there remained at the bottom of the flone gallypot, in 
which the evaporation had been performed, a yellow 
concreted matter, fomewhat of* the appearance of 
yellow wax, mixed with a little honey; on the fur- 
face of which was to be obferved a number of glo¬ 
bules of the fame fort of matter, of the fize of mu- 
flard feeds, and interfperfed with a black very bitter 
fluff. Next day, on examining the dark coloured 
purplifh liquor which I had put into the tea cup, I 
found that a great part of it had concreted into a 
very beautiful fait, which is reprefented by fig. 20. 
a, a, a, fhews the general form of the cryflallifa- 
tion; b, b, by b t the fhape, figure, and fize of fome 
of the cryflals. The cryflals were almofl all. 
flat, and feemed in general to aflume the form of 

long. 
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long, narrow parallelograms, or longifh fquares, if 
I may be allowed to ufe the expreflionj c, c , fome 
of the yellow faline matter. 

This fait is pleafant to the tafte, and evidently 
generates cold in the mouth in the time of its folu¬ 
tion s but I had not quantity enough to try with a 
thermometer what degree of cold it generated in the 
time of its folution in water. 

SECTION IV. 

Of neutral Salts formed with Flowers of Benzoin , 
and Salt of Amber. 

Experiments I. and II, 

With the flowers of benzoin. 

Moft modern chemifts have looked upon the gum 
benzoin as a refinous fubftance, which bears the 
fame analogy to the vegetable refins, as the fucci- 
num or amber does to the foflil bitumens; and 
they have efteemed the flowers of benzoin to be an 
acid fait, mixed with an oily and a fmall propor¬ 
tion of an earthy matters but have brought no 
proof of its being fo. 

i. In order to afcertain this fadt, I put two 
drams and a half of the flowers of benzoin into 
fome water, and then dropped into it by degrees a 
folution of the foflil alkalis every drop raifed an 
ebullition or eflfervefcence, in the fame manner as 
when any common alkaline fait is thrown into an 

T 11 2 acid 
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acid liquor. I continued adding the alkaline lye 
till all ebullition ceafed, and the flowers were fully 
faturated and diflolved; after which I Altered the 
liquor, and evaporated it till a pellicle began to ap¬ 
pear, and then fet it in a cool place all night, and 
next morning I had a fine pure tranfparent neutral 
fait, fuch as is reprefented by figure 21. It adhered 
to the china bafon in form of a faline cruft, which I 
removed; and on looking thorough it in the light, 
it feemed to be compofed of an infinite number of 
very ftnall cryftals; above this lay, in many places, 
a number of cryftals of the figure of fmall oblong 
parallelograms, as thofe at b , b. But from the 
greater part of the furface of the cruft there arofe 
a number of very fine thin delicate plates of irregu¬ 
lar figures, ftanding on one edge; fomewere fquares, 
others parallelograms, and others had more fides, 
the general appearance of which was fuch as is to 
be feen at the letters a, a, a> &c. 

This fait, when firft made, appeared as tranfpa¬ 
rent and clear as glauber fait, or nitre j but on be¬ 
ing expofed to the air, became very foon white and 
mealy. 

In the time of the evaporation of this fait, a 
faline white mealy cruft rofe every where on the 
fides of the china bafon in which the operation was 
performed, and even came over fo far, as to cover its 
whole outfide. What rofe in this manner had a 
fweethh tafte, and was not fo fharp in the mouth as 
what appeared in a tranfparent faline form. 

The. fuperfluous liquor, which remained after the 
cryftallifation was compleated, being put into a 

tea 
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tea cup, concreted in a very uncommon manner. Tra 
the middle of the tea cup it arofe fomething like a 
plant, or a fountain, where the water is difcharged 
from a number of pipes, and fpread from the bot¬ 
tom of this, fo as to cover both the infide and out- 
fide of the cup, with a fweetiih, white, mealy, fa- 
line cruft, which in many places feemed difpofed 
like the fine fibres of plants, or of the leaves of 
trees. 

2. As a further proof of the flowers of benzoin 
being an acid of a particular kind, I faturated fbme 
of them with the fal volatile ammoniacum, evapo¬ 
rated and cryftallifcd; and obtained an ammonia- 
cal fait, which had a very Angular appearance. It 
was covered on the top with a very white laline 
pellicle, below which were a number of thin, flat* 
white tranfparerit cryftals, the greater number of 
which feemed to be exaft fquares, fome few, oblong 
parallelograms, fuch as are reprefented in fig. 22. 

The flowers of benzoin generated a confiderable: 
degree of cold in the time' of their figuration with, 
the volatile alkali;, they funk the quickfilver in the 
thermometer from 52 to 46. 

Experiments III. and IV. 

With the fait of amber.. 

The fait of amber is now generally known to be 
of an acid nature;, but from what Monl. Bourdelin. 
has faid of it, in the Memoirs of the French Aca¬ 
demy of lciences for the year 1742,. its acid has-* 
r, beem 
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been looked upon by many chemifts * ** , to be ex- 
a£Hy of the fame nature as the fpirit of fea fait, 
only mixed with a little of the oleum fuccinij— 
though fome have imagined it to be an acid of the 
vitriolic kind. 

ift, When I firft mixed this acid with the foffil 
alkali, I began to believe that what Monf. Bourde- 
lin had alledged was true ; for the liquor tafted 
faltifti, like to a weak folution of fea fait in com¬ 
mon water, but I was foon convinced of my error; 
for on evaporating and cryftallifing, I had a fait 
very different in its nature and properties from that 
of fea fait, or of glauber fait, one of which falts it 
muft have been "}■, had the acid been the marine or 
the vitriolic. This agrees with what Dr. Stockar de 
NeufornJ, has faid of this being a particular 
acid. 

* Macqner feems to be thoroughly convinced of the acid of 
fuccinum, or amber, being the fame with that of fez fait; for in 
mentioning the proofs which Monf. Bourdelin has brought of its 
being fo, he fays, “ C’eft ce point qui eft Tobjet principal de 

** memoire de Monf. Bourdelin $ Sc cette decouverte eft fans 
“ contredit une des plus belles. Sc en meme temps des plus dif- 

ficiles, qu’il y eut a faire fur ce Bitume*” See his Eiemens de 
“ Chymie pratique, tom. ii. p, 213. 

+ Sea fait is a neutral fait made of the foffil alkali, and marine 
acid, or fpirit of fea fait; and glauber fait, of the fame alkali and 
the fpirit of vitriol, 

J In the year 1760, Dr. Jo. Geo. Stockar de Ncuforn, in 
his inaugural Differtation de Succino, publifhed at Leyden the 
ythof July, 1760, proves by a number of experiments, that the 
acid of fuccinum is neither that of vitriol nor of fea fait ^ and 
he mentions two neutral falts made with this acid, the one with 
the common vegetable alkali, and the other with the volatile. , 

He fays that the cryftals of ‘ the one, made with the vegetable 
alkali, are clear and pellucid, and of the fame figure as the 

The 
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The cryftals, I obtained in the firft experiment I 
made, were large and flat; and fuch as are to be leen 
at the letters a, a, &c. fig. 23; they were of no 
certain lhape or figure; fome were roundifh with a 
number of fides, others appeared fomewhat trian¬ 
gular, and others of different figures; and in fome 
parts the cryftallifation appeared like a piece of 
rock work. I difiolved fome of this fait in water, 
and cryftallifed it a fecond time, but the cryftals 
were in general fmaller than in the firft operation ; 
and the cryftallifation appeared as reprefented by 
b t b, b. In order to fhew the difference between 
this and fea fait, I made Mr. Paul draw the figure 
of fome beautiful cryftals of fea fait, near to thofe 
of this neutral fait of amber. 

This fait is extremely different in its tafte from 
that of fea fait, and certainly like wife in its virtues 
and properties. 

2. In order to afcertain more fully that the fal 
fuccini is an acid fui generis, I faturated fome of it 
with the volatile ammoniac fait, cryftallifed it, and 
obtained a neutral ammoniacal fait very different 
from, that of the common fal ammoniacum; it was 
compofed of a number of fmall long narrow flattifh 
cryftals, whole fides were made up of four flat fur- 
faces, fuch as thole reprefented in fig. 24, and kid 

cryftals of the fait of amber itfelf; that it has a particular tafte, and 
diilblvcs eafily in water, which the tartarus vitrioiatus does not; 
and when thrown on the fire, or put on a red hot irony crackles 
and melts, but yec remains fixed and neuter, 'Acids make no¬ 
change on it, nor is aqua loins converted into.an aqua regia by 
itsmfxture; it does not precipitate filver from fpirit of nitre* 
though ic precipitates lead from vinegar, in form of a white calx* 
which, however, cannot be changed into a faturnus conaeus* 
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in an irregular order, fome lying acrofs others, and 
fome {landing on one end *. 

The fal fuccini generates a great degree of cold 
in the time of its faturation with the volatile al¬ 
kali, for it funk the quickfilver in the thermome¬ 
ter from 52 to 40; in this it agrees with the com¬ 
mon fal ammoniacum. 

The Conclufion. 

From the experiments above related, it is evident 
that phyficians have hitherto been in a great mif- 
take, in believing that all vegetable acids were 
nearly of the fame nature; for from them it fhould 
feem that almoft each of the acids, called vegetable, 
has fomething peculiar to itfelf, and upon future 
trials may be found to have different virtues and 

properties d"* 

The different appearance of the neutral falts 
above mentioned, from that of thofe produced by 
the union of the foffil alkali with any of the mine¬ 
ral acids, feems to make it doubtful whether the 
vegetable acids derive their origin from the mine- 

* -Dr- Stockar de Neuforn fays, that this ammoniacal fait 
■does not precipitate filver from aqua fortis, nor change aqua 
fortis into aqua regia 5 and when put in a filver fpoon, and fee 
over the fire, it melts and lies off in form of a vapour. 

•f However, it ought to be remarked, that when any of the 
•concentrated Saturated liquors ftood for ten or twelve days be¬ 
fore they cryftallifed, for the moft part fome cryftals of a flat, 
fquare, or of a narrow oblong parallelogram figure, were found 
adhering to the Hides of the cup or bafon in which the liquor 
flood j but whether this was owing to the alkaline bafis of thefe 
falts, or to the acids approaching to each other in their nature, is 
what can only be determined by future experiments. 

ral. 
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ral 5 or whether they are not new fubftances, gene¬ 
rated either in the vefiels of plants by means of 
the vegetative procefs, or by fermentation, or by 
the force of fire. If they owe their origin to the 
mineral acids, they are certainly fo much changed 
in their virtues, and properties by the combination 
of new particles, and by the procefles they have 
undergone, that they may be looked upon as diftindt 
bodies in many refpedts. 

From what has been faid, it is evident that the 
number of true neutral falts* is infinitely greater than 
what has been fuppofed, of late, by chemifts ; and it 
is probable that many of the neutral falts, above de- 
fcribed, may prove to be excellent remedies in the 
cure of difeafes, as well as ufeful in many manu¬ 
factories. 

As there is fuch a variety of vegetable acids, and 
as each of them produces a diftindt neutral fait 
with each of the three alkalies, I think it would 
be right to diftinguifh them from one another by 
particular names; the falts made with the vegeta¬ 
ble alkali may be called vegetable falts , as both the 
acid and the alkali are vegetable fubftancesj thofe 
made with the fofiil alkali neutralfalts; and thofe 
made with the volatile alkali ammoniacal falts, as 
all the neutral falts hitherto made with this alkali 
have gone by this name. Thus we may call the 
three neutral falts made with lemon juice: i. Ve¬ 
getable fait of lemons. 2. Neutral fait of lemons. 
3. Ammoniacal fait of lemons. 


* By true neutral fait is meant, a fait made with an acid and 
one of the three alkalies; the word true is added to thele-fsdts, 
“to diftinguilh them from neutral falts, made with earths or me¬ 
tals, and acids. 

Voi. LVII. Uutt By 


Umi 
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By. means of tjhefe neutral falts we may be ena¬ 
bled to difcover many of the properties of vegetable 
acids, and particularly the different degrees of affi¬ 
nity or attraction between them and alkaline falts; 
thus, for example, if we diffolve in water fome of 
the neutral fait of currants, and add fome lime juice 
or fome vinegar, and then evaporate and cryftal- 
lize: if we obtain a neutral fait of currants, we 
conclude that the acid of currants has a greater affi¬ 
nity or attraction to the alkali than the acid of 
limes or of vinegar; but, if we get a neutral fait of 
limes, or of vinegar, we conclude that thefe acids 
have a greater affinity with the alkali than the juice 
of currants. - 

As I am fenfible th%t this account pf vegetable 
neutral falts is very incomplete, and that I have 
done little more than given a very fuperficial defcrip- 
tion of their external appearance; and as it will 
probably require a length of time, and the labours 
of many, to difcover fully their virtues and proper¬ 
ties, I ffiall recommend it to thofe who may pro- 
fecute this fubjeCt to endeavour to afcertain the fol¬ 
lowing faCts: • 

1. What degree of cold or of heat is generated opt 
the mixture of each acid with the. different alka¬ 
line falts; and like wife to try the lame experiment 
with each neutral fait at the time of its folution in 
water.- 

2. What quantity of pure alkaline fait it takes 
to faturate any determined quantity of each of the 
vegetable acids. 

3. What figure each neutral fait affumes when it 
is firft cryfUllifed, and likewile after it has been 



[ s*s ] 

purified, and again diffolved in water and cryftal- 
lifed. 

4. What quantity of water it takes to difiolve 
any determined'quantity of each fait. 

5. What effedts thefe falts or their folutions in 
water have on oils, fulphur, ardent fpirits, metals, 
earths, and other fubftances; what fubftances they 
mix eafily with, and to what bodies they prove a 
menftruum, or affift in diffolvxng. 

6. How fat they agree in their virtues and pro¬ 
perties with the neutral falts made with mineral 
acids, and with each other. 

7. What effedts they have on the human body-; 
whether they promote more particularly-the perfpi- 
ration or the fecretion by the kidneys, or whether 
they .adit more readily on the bowels, and promote 
-the difcharge by ftool; and to ascertain the exadfc 
and proper dofes of each. 

8. And laftiy, what effects fermentation and di« 
ftiilation have on natiye vegefaljle apidf; and to ob¬ 
serve and compare the appearances of t&e neutral 
falts made with thefe acids in theirdifferent ftates.: 
viz. 1. In their native ftatp. 2. When made info 
wine. And jdly, when made into vinegar; and. 
likewife when made with acids brought over by the 
force of fire, or diftilled from the fame juices in 
each of the three different ftates mentioned. 

And in order to facilitate their labours, I fhall 
conclude this long paper with obferving, 

ift, That all vegetable juices ufed for making 
neutral falts ought to be ftrained through a cloth, 
and then filtered through paper, before they are 
.faturated with the alkaline fait; and that, after they 
. Uuua are 



[ 5*6 I 

are faturated, they ought to be allowed to Hand for 
fome days, and fome of them for weeks, and then 
be filtered again, before they are evaporated. 

2 dly, That it is of ufe to clarify many of theie 
juices, after being faturated, with the whites of eggs. 

3dly, That it is fometimes eafier to obtain a neu¬ 
tral fait, by evaporating with a boiling heat, than 
with a flow or gentle firej as the heat of boiling 
water coagulates, and throws up a quantity of vif- 
cid juices to the furface, which cannot be eafily 
feparated by any other means. 

4thly, That the fweeter any fruit is, and the 
more it abounds with faccharine or vifeid juices, 
the more difficult it is to obtain a neutral fait * and 
for this reafon I have not hitherto been able to get 
any neutral fait from the faturated juices of pears, 
or of cherries. 

5thly, That, in cafes where we are obliged to 
•employ water mixed with the fruits cut fmall, in- 
Head of their juices, it is right to peel off the fleins 
before we attempt to faturate the acid j otherwife 
the alkaline fait is in danger of uniting with, and 
rendering foluble in water, the grofs oils with which 
the fleins generally abound, which afterwards pre¬ 
vent the cryftallilation of the neutral falls. 


Received 
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Received November 19, 17 6 f. 

L. Experiments on the Diftillation of Acids , 
volatile Alkalies , We. jhewing how they 
may be condenfed without Lofts , and how 
thereby we may avoid difagreeable and nox¬ 
ious Fumes: In a Fetter from Mr. Peter 
Woulfe, F. R. S. to John Ellis, Eftr, 
F. R. S. 

Title read December 17, 17 67. 

S I R, 

Read Feb. 4, TN the common manner of distillation 
* 7 68 ' there efcapes a great quantity of fumes, 

which cannot be condenfed ; and in Several ©pejra- 
tions thefe fumes are very hurtful to the lungs. By 
the following method of diftillation thefe fumes are 
totally condenfed, which makes a great faving in 
feme diftillations, and the operator is in no danger 
of being hurt by any pernicious vapours. 

This new method confifts in making the fumes 
pafs by a fmall glafc tube through water, which 
hereby becomes charged with the vapours*, that 
would otherwife efcape. 

Description 
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Defcription of the apparatus, Tab. XXV. 

'Fig. i. 

A a retort. 

B a receiver, with a fpout at bottom, for the di- 
ftilling liquor to run into the bottle Cj the 
recipient has alio a fmall opening on one 
fide at D. 

E a crooked tube 44. and 4. of an inch bore. 

F a veflel containing water. 

The crooked tube E is fitted to the fpout D of 
the receiver by means of a cork with a hole in its 
middle, and then well covered with lute j the other 
end of it goes to the bottom of the veflel F, to the 
mouth of which it is fitted by a cork, with a femi- 
circular notch in it as at G, but without any lute to 
fatten it, as there mutt; be a fmall vent for the efcape 
of the elaftic air, and this is the only vent in all 
the apparatus for that purpofe. By this apparatus 
the fumes are obliged to pafs through the Water in 
F, and there depofit all they contain, except their 
ejaltic air. 

In molt diftillations there is a quantity of air ab¬ 
sorbed at different times during the procefs; and in 
■ this cafe the external air would prefs on the water 
at F, and force it by the tube into the veflel C, 
which might fpoil the diftilled liquor. This may 
. be prevented by letting air into the receiver or bot¬ 
tle C, by boring a bole through the lute* thi6 how¬ 
ever may be inconvenient, on account: of the con- 
ftant attendance which isneceflaryf butthefol- 
»lowing, apparatus, will prevent it. See figure 2., It 

confifts 
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confifts in fitting an empty vefiel H, to the appa-.. 
ratus defcribed before, See figure I. By this means. 
the water is-forced into Hi and by the ftopper at 
L it may be emptied, and put back into the vefiel F,.. 
the crooked tubes D and, I are fitted to H, by a 
cork with two oppofite, femicircular notches as at.. 
K,, and then well covered with lute,... 

Experiment I.. 

On the diftifiation of fal ammoniac with quick lime,-. 

I2lh. *of Britifh fal ammoniac, and 261b of . 
quick lime were powdered, mixed,. and put into 
the iron body A (fig. 3.) ; and when the apparatus -f . 
was luted, a gallon of water was p.oured on it through, 
the orifice (b), which was-immediately flopped j th,e. - 
lime growing hot produced a vail: quantity of ela- 
ftic air, which though highly charged with volatile 
alkaly was condenfed by the water in F, fig. 2. the 
air only efcaping at the top of this yeifel with hardly, 
any fenfible volatile alkaline fifielh morning, 

all being cold, another gallon of water was addsjl 
as before, and a very flow fire made under the body 
for 14 hours, in which time there diftilled near a 
pound of volatile alkaly ; the fire was then made 
Wronger, and continued in that ftate for twelve hours 
more, in which time there was obtained^ together, 
with what was firfl diftilled, 8 lb of volatile alkaly^.. 
ffcrong and fit for Eau de luce; .this was.taken out 
of the botfle and fet apart. The vefiels bemg cool,. 

' 1 v ‘ * 

* In all die experiments aver&tpbiV weight was made ufe of,- f 
> The fpout of the ftone head belonging to the hodjM* 
figure 3, is to be luted to .the.reoeiver B, figure «... .: ,<: t 

• two 
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two gallons more of water were put into the body, 
and the fire made as before, and continued till there 
was 7 lb diftilled of weak volatile Spirit; this an- 
fwers better than water for a frefh diftillation of fai 
ammoniac and lime. 

During the firft 16 hours of the diftillation, there 
continually efcaped through the water of F elaftic 
air very llightly charged with volatile alkaly, efpe- 
cially when the water grew hot; but during the 
remaining time of the diftillation, no elaftic air was 

Two ftone gallon bottles, with three quarts of 
water in each, were made ufe of to condenfe the va¬ 
pours j and when one bottle was grown warm by 
the fumes, the other was put in its place, while it 
was a cooling in a veflel of cold water; and fo con¬ 
tinually changed during the whole operation. The 
fix quarts of water encreafed by this means 2 lb and 
4. in weight; and, by the following experiments it 
appears, that a pound of this vapour condenfed in 
the water is to a pound of the volatile alkaly, which 
was fet apart for Eau de luce, as 140 to 76, which 
is nearly twice as ftrong; therefore there was a fav- 
ing of near <lb of volatile alkaly, which would 
have been loft in the common manner of diftilla¬ 
tion. 

The water of the two ftone bottles charged with 
alkaline vapours was mixed, in order to reduce 
them to. the fame degree of ftrength, and as much 
of it was put into a glafs cucurbit as contained four 
ounces of .the alkaline vapour; four ounces of the 
volatile alkaly, which was fet apart for Eau de luce 
was put into another cucurbit of the fame £ze t 
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and diluted with water to the fame volume of the 
other. 

This laft took I tb 3 § of acid of vitriol, diluted 
with water, to be faturated, and did not grow hot; 
wheras the water containing the four ounces of al¬ 
kaline vapours took up 2 lb 3 3; of the fame acid of 
vitriol, and grew l'o very hot, that the veffel could 
fcarce be held in the hand, even after having been 
diluted at different times with two quarts of water. 
This fhews that there is a great difference in the 
two, and that it is not intirely owing to ftrength. 

The heat produced by the vapours palling through 
the water, was tried at another diftillation, and. 
raifed the quickfilver in Fahrenheit’s thermometer 
to x 1 o degrees. 

In rectifying cauftic volatile alkaly with lime, 
there is likewife a very great quantity of elaflic air 
fet free, highly charged with volatile alkaly, which 
condenfes in water and heats it. 

Water may be fo ftrongly charged with this vapour, 
that it will make very ftrong.Eati de lude, nay, much 
ftronger than that which we faid before was diftilled 
and fet apart for Eau de luce: but it is neceflary, 
as mentioned before, to make ufe of two ftone bot¬ 
tles, changing them as often as they grow warm. 


Ex P E R I M E N T II. 

On the diftillation of the acid of fait by mean* 
of the acid of vitriol; for the apparatus fee fig. 2. 

0 A green quart retort coated with loam was 
made ufe of for this experiment;* and it was placed 


, > 

, # What gbes'by tke 
two gallons of'water. 

Von. LVII. 


of a quart retort holds betterahaa 

X x x ia 
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in a reverberatory furnace on a naked fire; 14Tb of 
common fait was put into it, and on that the like 
quantity of oil of vitriol, which had been diluted 
the* day before with 7 th of water j the retort was 
then immediately luted to the recipient, and the 
diftillation conducted in the common manner: the 
operation continued 16 hours, when hardly any 
more liquor would come over with a ftrong fire. 

To condenfe the vapours, two ftone gallon bot¬ 
tles with three quarts of water in each were made 
ufe of, as in the former experiment. 

In this operation there was obtained 9 lb 5 § and 
£ of fpirit of fait, which dropped-into the bottle 
C; the fix quarts of water in the ftone bottles in- 
creafed in weight 6 lb 12 ^ and f; the caput mor¬ 
tmain weight i8fb6%; fo that in this operation 
there was only a lofs of eight ounces, which is but 
% part of the whole, which probably was moftly 
elaftic air. 


Experiment III. 

The fame operation was repeated with a flower 
fire, which continued for 23 hours, after which 
time hardly any more liquor would come over with 
a ftrong fire. 

There were .here produced 11 lb 1 o § of fpirit of 
fait, in the, bottle Cj the fix quarts of water in- 
, creafed in weight,31b io^» and the caput mortuum 
weighed 19th 4$ j the lofs was the fame as in the 
foregoing experiment. 

In drder to know the different degrees of ftrength 
of the acids produced in thefe two experiments, 
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they were faturated with a fixed alkaly diffolved in 
water. 

Four ounces of the .acid in experiment II, which 
diftilled into C, took o'f the alkaline liquor to be 
faturated T 3§ 53 29 . 

As much of the water * in experiment II, as con¬ 
tained 4 1 of vapour took to be faturated ift 9 

Four ounces of the acid in experiment III, which 
dropped into C, took of the fame alkaline liquor to 
be faturated 121 

As much of the water of experiment III, as 
contained; four ounces of vapour took to be 
faturated 2ib6g. 

Four ounces of oil of vitriol, which was to wa¬ 
ter in weight as 24 to 13, took of the fame alkaline 
liquor to faturate it 1 lb 10 § 75, which thews that 
oil of vitriol is not fo ftrong an acid as the vapour 
of fpirit of fait, when condenfed in water and di¬ 
ftilled flowly, as in experiment III. 

From the foregoing experiments it appears, that 
1 lb of the fpirit of fait vapour, condenfed in the 
water in experiment II, is to 1 lb of the acid of fait. 
Which dropped into C of the fame experiment, as 
200 is to 109, which is near double; and therefore 
the 61 b 12 3; and t of the vapour, which condenfed 
in the water, is equal very nearly to 131b 1 § of the 
acid which is diftiUed,in C: fo that by this method 
of diftillation, this great proportion of acid is faved, 
and thofe difagreeable fuffocating fumes avoided. 

* The water of the two bott^s was mix-ed together; for they 
were of different ftrength.. > -■ ■ . 

t The water of thefe two bottler were likewise toge¬ 
ther for the fame reaftm. - ’ 


X X X 2 


In 
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In experiment III, ift of the acid vapours, 
which condenfed in the water is to r tb of the acid 
of fait which dropped into.C, as 131 is to 50, or as 
2 44. to 1 j and therefore the 3ft 1 o § of acid va¬ 
pours, which condenfed in the water, is almoft 
equal to 91b and \ of what diftilled- into C. 

It further appears, that the flower the diftillation 
is conducted, the more concentrated are the acid 
vapours that condenfe in. water. In order to fee 
whether there was any difference in the ftrength of 
the acid vapours, which were condenfed in the 
water from the firft to the laft of the diftillation, 
the following experiments were made. 

Five pound of common fait, with 5ft of oil of vi¬ 
triol were diftilled in a tubulated retort j and three 
bottles with an equal quantity of water in each 
were made ufe of to condenfe the vapours. 

The fftft, bottle incfeafed, in. weight $.§», and 
during this time, which was twelve hours, there 
was no fire under the retort; that bottle being 
taken away, another bottle put under, a fire, was 
made; this bottle increafed in weight 1 ft and half 
an ounce, the third, bottle increafed 10 % and a. half. 

As much, water of each of the three bottles as 
contained, one ounce ancj a, half of the acid fumes 
was faturated with, an alkaly diffplved in water. 

The water, of thp ikft bottle took; 
tq he faturated ' 11 § f a dram. 

The fepond botrie-itoQ^dp 10J ajj> a£ 

• The third bottle 10313 

An ounce an'd half of oil of vi¬ 
triol, whieh.was to water, as 226 to 
*i8nearly,took,upofthefamealkaly 7^63. 
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By which it appears that the fumes, which firft 
arofe without fire, are ftronger than the fecond, 
and' the fecond than the third. 

It appears further, that the moft concentrated 
portion of the acid of fea fait is the moft volatile, 
and that in ftrength it is- to the oil of vitriol men¬ 
tioned before, as 44 to 31. 

* In order to-try the purity of the acid vapours, 
which were condenled in the water, and- of the 
acid, which diftilled into the bottle G, the follow¬ 
ing experiments were made, and are marked a, b> 
c, d. 

(a) Four ounces of,the fpirit of fait of the i2d 
experiment, was perfe&ly faturated with 4% of 
whiting. 

(b) Four ounces, of the. fpirit of fait- of the 3d 
experiment, was perfectly faturated. with-4^ of 
ditto. 

(c) As much water as contained 4 § of vapour 

of the 2d. experiment^ was, faturated'with-5.| of 
ditto*- : ’ ' ; - 

(d) As much water as contained 4§ of vaptiur 
of the 3d experiment, was faturated with 6 § of 

ditto. _ 

The reafon of ufing more whiting with fome 
than with others, was on* account of the different, 
ftrength. of the acids; and as there was a greater 
quantity of whiting than neceffary ufed ins thefe: 
experiments to faturate the acids, the uadiffolved 

* This -depends on the property, ;©lfr the~a«id-of vitriol* and 
the acid of fea,fait,.combined with a calcareous earth; for tjw*& 
earth, combined widths acid' of fea fait, forms a very Jd#' 
fubftance 5 whereas’ the lapse rear th, with the acid of vit*j®i$$(h?»JS- 
a fubftance infoluble (or almoft fo), called felenite. 

.. part 
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part muft confift of whiting and, if any acid of 
vitriol in the acids, of whiting and felenite. 

In order to feparate the felenite from the whit¬ 
ing, a large portion of diftilled vinegar was made 
uie of, which dilfolves the whiting, it being a cal¬ 
careous earth j and in order to promote the folution, 
heat was made uie of. 

The undiflolved part of (a) being perfeftly fatu- 
rated with a fufficient quantity of diftilled vinegar, 
and afterwards repeatedly wafhed with pure water, 
and dried, weighed 4- oz - and 26 g r * 

(b) treated as (a) weighed 4. oz. and 52 gr. 

(c) treated as (a) weighed 39 gr. 

(d) treated as (a) weighed 42 gr. 

* One ounce of whiting treated as (a) left 7 gr. 

From thefe experiments it appears, that the 

Four ounces of acid marked (a) contain as much 

acid of vitriol as will make 

■4. an oz. lefs 2 gr. of felenite. 

Four ounces of acid marked (b) 

4. an oz. and 24 gr. of ditto. 

Four ounces of the acid vapour marked (c) 

4 gr. of ditto. 

Four ounces of the acid vapour marked (d) none. 

Hence it is evident, that the vapour of tne acid 
of fait condenfed in water, when diftilled flow, 
contains no acid of vitriol 5 and that even when it 
is diftilled quick, it contains fo fmall a quantity as 
is not worth notice. 

* As whiting contains fome parts which are not foluble in 

diftilled vinegar* it was neceflary to know how much of this m 
ounce contained* which muft be deduced in proportion to 
quantity ufed for the experiments a ? b* c* and d. ' ^ 


If 
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If io § of fea fait are diftilled in the common 
manner with an equal quantity of oil of vitriol un¬ 
mixed with water, there only diftil 2 § of fpirit of 
fait; whereas, if diftilled in this new manner, we 
not only obtain the like quantity, but likewife 4 % 
and 4 half more, which are condenfed in the water j 
fo that in making this concentrated fpirit of fea 
fait, there is a faving of above double the quantity, 
which would be loft in the common method of 
operating. 

Of the heat produced by the vapours of fpirit of 
fait pafling through water, fpirits of wine, and 
oil of turpentine: 

Three quarts of water were put into a gallon 
ftone bottle, and made ufe of to condenle the va¬ 
pours, as in experiment the 2d, fig. Fj in three 
hours and a half after the fire was made under the 
retort, the water in the ftone bottle had acquired 
the degree of 212, which is the mar.k of boiling 
water in Fahrenheit’s thermometer j and at this time 
there was fcarcely 2 ^ of fpirit of fait diftilled into 
the bottle, fig. C. The receiver and bottle C 
fcemed cold to the touch ; the water at F had in- 
creafed 2 lb 3. g. Another like bottle with the fame 
quantity of water being put in'the room of this,, 
in fome time, acquired the fame degree of heat. 
The fumes feem tocondenfe very well until the 
water acquired a. heat within twelve degrees ot 
boilirig water. , ' 

Spirit of wine re&ifiedj made uffe of inftead of 
water to condenfe the vapours, acquires a heat eq|tti- 
to 188 degreesand it grows of a deep co¬ 

lour, though tranfparent. 
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Oil of turpentine applied to the fame u fe ac¬ 
quires a heat of 12 degrees above that of boiling 
water, or. 224 degrees ; it becomes of a dark brown 
colour, though tranfparent, and has a difagreeable 
bituminous fmell. The thermometer not meafur- 
ing more than 213 degrees, could not be left in 
with fafety any longer. 

Another time oil of turpentine was made ufe of 
to condenfe the vapours, which proceeded from, 
1 ft f of fal ammoniac, with 1 lb f of ©il of vitriol, 
and 4 of a pound of water: here it did not grow 
near fo hot, nor fb high coloured, as in the other 
experiment, but was for the moft part congealed. 

The difference of thefe two experiments may, 
perhaps, be owing to the fmallnefs of the quantity 
of the ingredients in the laft procefs; ‘for in the firft 
there was 14ft of fait, 14ft of oil of vitriol, and 
7lb of water. 

Of the re-abforbtion of Air in Diftillations. 

In all diftillations a quantity of elaftic air is fet 
free in the beginning, but afterwards there is a re- 
abforbtion of the fame j the following experiment 
was made to fbew how great it is in fome cafes. 

For the apparatus, fee fig. 1. 

One pound and a half of foreign fal ammoniac 
was put into a retort, and lib f of oil of vitriol 
(previoufly diluted) the day .before with 4 a pcmnd 
of yrater) poured on it, and a recipient well luted 
to it.j the. recipient had a tube 31 inches, well fit¬ 
ted and luted to it; and this tube was immerfed in 
a glafs veftel containing a quart of water. 

* I r '<*, !’ “ ' * 

life ■ ■%. ■ The 
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The fpirit of fait which was diftilled, lb § 3 
weighed 125 

The quart of water increafsd in weight 5 4 
The caput mortuum weigh’d 234 

The lofs in the operation was only 3' 

3 « 

The operation was continued till the fal ammo¬ 
niac began to fublitne. 

When no more air efcaped, which might eafily 
be perceived by its ceafing to bubble through the 
water, the veffel of water was taken away, and the 
tube was immerfed in a bafon of quickiilver; the 
mercury rofe in the tube 23 inches and a half, whilft 
the recipient was too hot to bear one’s hand on it 
longer, &aq half a.tBiqut^.wh&f was 

quite cold, the mercury rofe to 29 inches and fa, 
and there was near one inch of fpirit of fait on its 
furface. This experiment was tried the nth of 

Novfimte*, Fhep a?! 

In order to m*k;e this 
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from the extreme great acidity of the fumes of fpirit 
of fait, that ^Ether might be made by faturating 
rectified fpirits of wine with them j and on trial I 
found it anfwer, though not in a large quantity. 

The fpirit of wine, charged with the acid va¬ 
pours, muft be diftilled and cohabated, and then 
rectified with a flow degree of fire *. 

The method that Monf. Beaume of Paris pro- 
pofed to make this iEther, and which did not fuc- 
ceed with him on account of his not being able to 
condenfe the fumes, anfwered well with me 3 and 
it confifts of combining the vapours of fpirit of fait 
with thofe of fpirit of wine. The apparatus that I 
made ufe of for this purpofe is defcribed at fig. 4, 
and the procefs is as follows: 

Eight pound of fea fait was put into the retort B, 
and two quarts of rectified fpirit of wine into the 
retort Dj three pints of. the fame fpirits of wine 
were pdt into each of the glafs veflels I and K, in 
order to'condenfe the fumes, one not being fuffi- 
cientj all being well luted and fecured, the fpirits 
of wine in D were made to boil, and then 7 lb of 
oil of vitriol was poured on the fait in the retort B, 
at ten or twelve different times, feven minutes be¬ 
tween each time, left the mixture ftiould boil over; 
then a fire was made under this retort, and both 
fires kept up till the operation was over. The quan¬ 
tity of liquor in the veflels I and K, increafes con- 
fiderably from the vapours that condenfe therein ; and 
the veflel I in particular grows very hot, and being 

' * A* I have fhewn before, that the vapours of the acid of 
fait, which condenfe in water, are free from fhe acid of vitriol, 
we may be certain, that the acid of vitriol did not contribute to 
form this /Ether. 

t highly 
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highly charged with vapour is rendered incapable of 
condenfingany more; the vapours then pafs on to 
the veflel K, and heat that alfo. 

The liquor then that was diftilled into the veflel 
F, was mixed with the liquor of the veflels I and 
K, then being * diftilled, cohabated and redtified 
flowly with flacked lime, produced a very fubtile 
penetrating JEther; it is very remarkable, that this, 
though free from acid, upon mixing it with water, 
caufed a violent ebullition. 


An expeditious method of making Nitrous iEther 
by Diftillation, without Fire. * 


(See fig. 5.) Pour fix ounces of the moil concen¬ 
trated fpirit of nitre, little by little,, on eight ounces 
of rectified fpirit of wine, ihaking the veflel each 
time in which the mixture is made. 

Then convey it by a long funnel through the 
opening of the head at C, into the.matrafs A;, the 
opening is afterwards lecured by a 
warm weather this mixture grows hot inffimcfliat 
minutes, and diftills in a ftream into the veflel . E, 
and is over in about half an hour^ Before, the tm- 
trafs grows cold, a frefh mixture is put in as above, 
and fo on fbr five or fix times, till there; is liquor 
enough diftilled. This liquor being flowly/edified 


* Spirits of wine was ufed likewife here the va 

.. s “* 1 . _ .U n A .j *ir\n twa®' With a ven 


pours j and though the diftillation was «• • 
flow fitey yet the fpirfts of mm 


lid With a very 
Spirit of wine 


fs ia ihe cohabatio-n^J 
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with flacked lime, makes very fine -/Ether. The 
fpirit of wine,which was put into the vefi'els E and 
F to condenfe the vapours, is {o highly charged 
with /Ether, that it will feparate on walhing with 
water. This fpirit of wine is allb an exceeding rich 
{piritus nitri dulcis. 

What remains in the matrafs contains a quantity 
of fpirits of wine, which may be feparated by di- 
ftillation. 

On the Diftillation of the Nitrous Acid, fee fig. 2. 

The quantity that is condenfed in water dur¬ 
ing the diftillation of this acid fpirit is fo fmall, 
that it would be fcarce worth faving, if it was not 
to prevent thofe noxious fumes, which have fuch 
an effedl on the lungs of the operator, as frequently 
to make him. fpit blood. 

Water highly charged with thefe fumes by re¬ 
peated diftillations becomes blue, and retains its 
colour *. 

I once diftilled, in an iron body with a ftone head, 
30 tb of nitre, with 60lb of green vitriol, which I 
had calcined to whitenefs, and was obliged to make 
ufe of two veflels of water, as in fig. 5, at F and 
G, to condenfe the vapours: this water became 

* Oil of vitriol was ufed in this operation, to fet free the acid 
of nitre 5 and I found upon trial the fumes condenfed in the wa¬ 
ter to he a pure fpirit of nitre: whereas, in the other operation. 
Where calcined vitriol or copperas was ufed, the fumes contained 
fome acid of fait. This led me to try the common green coppe¬ 
ras, and I found it contained a portion of iron united to the add 
of fait; whereas the Dantzick copperas or vitriol contains no 
add of fait, and therefore is fitter to make an aqua fortis for th» 
refiners ufe. 

% blue 
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blue in one diftillation, and continued fo for 18 
months, till I m ide ufe of it. 

A gieat quantity of air was fct free from the be¬ 
ginning to the end of the diftillation, owing in a 
great mealure to the acid fumes acting on the iron 
body; for if diililled in a glafs or ftone veflel, the 
quantity of air is not near fo confiderable. 

The nitrous fumes condenfcd in water, in mak¬ 
ing the fpiritus nitri fortis appear to be more acid 
than the ftrongeft oil of vitriol made ufe of for the 
experiments on fpirit of fait. 

Water is not heated by thefe fumes, owing pro¬ 
bably to the fmalleftof the quantity which con- 
denfes therein. 

A further application of this new method of Di- 

flillation. 

In the diftillation of the oil of vitriol, a great part 
of the acid comes over fulphureous, and is very hard 
to condenfe; but, by pafling it through water, this 
condenfation is eafily obtained: however, a greater 
quantity of water is neceffary for this operation 
than for the fpirit of fait, though the water be¬ 
comes but llightly acid, yet it is greatly fulphu¬ 
reous, and at the fame time acquires no heat. 

The'fulphureous acid obtained by other means, 
as by diftilling the acid of vitriol with mercury, 
and other fubftances, is likewife condenflble. 

Further, this fulphureous acid of vitriol may, by 
two or three flow rectifications, be deprived of its 
acid; but ft WiU ftill retain its penetrating fulphu¬ 
reous gas-like fmell. 

The 
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The vapours which arife in the deflagration of 
nitre, with charcoal, antimony, &c. commonly 
called Clyfius, are very hard to condenfe j but, by 
making them pais through water, their condenfa- 
tion is thoroughly effedtedL See fig. 6. . 

In the redtification of Phofphoms, if water is 
made ufe of to condenfe the vapours, it will be¬ 
come as white as virgin wax', and almoft as pliable ; 
which feems to be owing to the water, which pre¬ 
vents its burning. 

In the diftillation and redtification of the Vitriolic 
/Ether, it is of advantage to make ufe of fpirit of 
wine to condenfe the vapours, which otherwiie 
might have been difiipated. 

Befides theie, a great many other things, too te¬ 
dious to mention, may be condenfed in water, or 
fpirit of wine, to a very great advantage. 

I cannot conclude, without mentioning that 
this new method of diftillation bids fair to difeover 
the mercurial and colouring earths of Beecher; for 
by this method we can condenfe the mod volatile 
parts of all fubftances, far better than by any other 
means. 

And I muft acknowledge that I received the firft 
hint of it from the common apparatus for reviving 
mercury from cinnabar. 

I am, fir, 

< * Your mod obedient fervant, 

Clei feen well, 

Nov - 18 > j 7 6 7- Peter Woulfe. 

To John Ellis* Efqj 

ki Gray’is Inn, 

Expla- 
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Explanation of Plate XXV. 

Figure i. 

A, A glafs retort. 

B, A glafs receiver. 

C, A bottle to receive what diftils. 

F, A glafs, or ftone vefifel with water. 

The recipient B, has a fpout at the bottom, 
which conveys the liquor which diftils into 
the bottle C 5 at the end there is a fpout 'D. 
E, A crooked glafs tube and 4. of an inch bore. 

G, A cork with a femicircular notch to flop the 

bottle F. 


Figure 2. 

A, A glafs retort. 

B, A glafs receiver. 

C, A bottle to receive the diflilled liquor. 

HH, Glafs or ftone veffels, with glafs ftoppers, 

ground and fitted to LL. 

F, A ftone bottle with water. 

D, A crooked tube, as atE, fig. x. 

I, Another crooked tube. 

K, A cork, with two femicircular notches to fit 
* the crooked tubes to the veftel H. 

Figure 3. 

A, An iron body with a ftone head, which has a 

flopper at b. 

B, A ft and to fupport the receivers and bottles. 

Figure 4. 

A, The furnace,, in which is placed the retort B. 
2 B, A 
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B, A glafs tubulated retort, which is to be coated 

with loam up to B. 

C, Another furnace. 

P, A tubulated retort, fixed in a vefiel with fand. 

E, A ftone vefiel, wherein the vapours of B and 

D are combined together. 

F, A bottle to receive the liquor which diftils. 

G, A large tube fitted to E, about *. inch bore. 

H, A crooked pipe about £ inch bore. 

I and K, glafs veflels containing {jpirits of wine. 
L, A crooked glafs tube. 

Plate XXVI. 

Figure 5. 

A, A glafs matrafs about 4"f feet high. 

B, A glafs head, with a fpout and glafs ftopper C. 
H, A glafs tube. 

P, The receiver. 

E, The bottle to receive the liquor which diftils. 
F and G, Glafs veflels containing Ipirits of wine. 
H H, crooked tubes. 

Figure 6. 

A, An iron or earthen retort. * 

B, The upper part of the retort, with an opening 
at top, which is to be {topped occaflonally. 

CCCC, Crooked ftone pipes. 

DPDD, Glafs receivers, eoiftaining water. 

15, A crooked fpout, proceeding from the laft re¬ 
ceivers, to let out the air that is fet free in 
the operation, 
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Fifty-Seventh VOLUME 

O F T H E 

Philofophical c Tranfa&ton$> 


For the Year 1767. 

A. 

A BDUL, Roobin, a Sooloo pilot, his obfervation about 
/i the i{lands on the N. E. coaft of Borneo, p.394. Ufeful 
to navigators, 397. . 

Accelerators urin*, voluntary in expelling the urine, 
involuntary in expelling the femen, p. 128. How this 
phenomenon is accounted for, 129. 

Acid of fea fait, made ftronger than oil of vitriol, 

p* 5^5* . r . —. 

Acids do not promote the folution of Bark, p. 230. De¬ 
stroy aftringency, 231. Thought to amount to no 
m ore than four, 480, reduced to one by fotne chemifts, 
p, 482* 

Acids, vegetable, whether they are all the fame, p. 4 * 79 * 
Aklinia , or animal flower, p. 428. Its defeription, 429. _ 
Voi, LSfll, Zzz .Alima, 
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ASivia Sociata, or chaffered animal flower defcribed? 
p. 431. Is an animal compounded of many animals? 
connected to one common root, 433. Difcovers its 
mufcles, tendons, and ftomach, 435. 

Aether, marine, prepared by the method of Mr. Beaumc, 
p. 530. Nitrous, made without fire, 531. 

Air » let free In the beginning of diftillation r and re-act- 
forbed afterwards, p. 528. 

Air, fixed, contained in Rathboneplace water, p. 97—99. 

^Alexander, Mr. Experiments with Camphire, on him/eif, 
P- 65. 

Alkaline falts, are three, p. 48^0. 

Alkalies , volatile, their diftillation improved, p. 519, 520. 

Amber , Succinum, its acid thought the fame with that of 
fea fait, or of vitriol, p. 509, 510. Proved different 
by Dr. Stpckar, 510, 511s and by Dr. Monro, ibid, 
generates cold with volatile alkali, 51-2- 

Andrachne, a flirub raifed from feeds, fent by Dr. Ruffell 
from Aleppo, in 1754, p. 117. Produced flowers for 
the firft time, in the garden of Dr. John Fothergill, 1 15 ; 
defcribed by Mr. Eh ret, ibid. 

Animal Sower (fee ASinia), their pretended flowers are 
mouths, 435. 

Animals, found in countries about the Volga, p. 341. 

Animals, large, whofe bones are found in North America, 
probably elephants, of a fpecies hitherto unknown^ 
p.468. 

Antiparos , grotto in that I Hand, where cryftals and Ipara 
are formed, p. 60. 

Apparatus , new, for electricity, p. 168. For condcnling 
of vapours in diftiila’tion, 518, 

Apple, its acid juice, p. 489. Neutral fait formed with 
it, and the foffil alkali, 490. 

Arch, luminous,.feen at Oxford, by the Rev. Mr. Swinton, 
p. 109. 

Atmosphere, of the fun, extends at Jeaft to -J T of its dia¬ 
meter, p. 152, *53 ■, thought to be much higher froon 
the height of its fpots, 400, 401. 


Atmafphere , 
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Aunofphere, of Venus, one third of its diamtter, p. 401. 
Aurca, Cherfonefus, the fame with Malacca, p. 155. 
Attraction, its limits, between the Sun and Comets, 
P< l 33- 

B. 


Baal, Tars, equivalent to Jupiter Tarfenfis, p. 269. 

Bacchus, worlhipped atTarfus, p. 270. 

Bark, Peruvian, infufion of it preferable to Decodtion," 
p. 22i—227 j efpecially when made in cold water, 
228: contains both the gummy and relinous parr, 
ibid. Tindture of it has the fame advantage, ibid. 
Its folution weakened by quick-lime, 232. Its extradlr, 
a very weak preparation, 229. 

Barrington, Hon. Daines, on particular Filh found in 
Wales, p. 204. 

Bajler, Dr. Job, afferfs that the Corallines are plants of the 
genus of the Confervas, p. 404. 

Bath Waters, their heat, p. 202, 203. 

Beccaria, Joannes E.iptifta, his new experiments on eledhi- 
city, p. 297. 

Bengali, uncommon heats of the climate, p. a 18. Its 
unhealthinefs, 219. 

Benzoin, its acid afeertained, p. 507. Generates cold with 
the volatile alkali, 509. 

Bevis, Dr. John, firft difeovered, in 1761, a fourceof 
irregularity in the durations of the'echpfes of Jupiter’s 
Satellites, from the prolate fpheroidical figure of that 
planer, p. 28. His tranilation of a memoir of Mr. 
Mailer, on water-wheels, p. 372. 

Birds, found about the Volga, p. 346. 

Bourdelin, Mr. thought that the acid of amber was the 
fame with the fpiiit of fea fait, p. 569. Approved by 
Macquer, 5x0. Both miftaken; ibid. 

Bradley , his account* of the fecundity of filh, p. 280, 


281, 


' tiralnlefs 


Z zz2 
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Brainlefs foetufes are very lively, p. 17. And why ? 18. 

Biijtol Stones, giow within the cavity of rough ftones, 
and have different appearances, p. 59. Ot different 
fizes, and why ? 62. 

Brijiol Wateis, their heat, 202, ?o?. 

Buffaloes lick , in North Ameiha, why fo called, p. /!<U, 5. 

Burnet , His account of the Delude, p. 45. Oppoied by Dr. 
Keill, ibid. Defeats in his hypothefis, ibid. 

Byron, the Hon. Commodore, was among the Pata¬ 
gonians, p. 77, 78. Their fize compared with his, 78. 


C. 

Calcareous cruft, always produced from an animal, p. 415. 
422. 

Calcareous earth, kept fufpended in moft waters, p. *92. 
By being united to an over-proportion of* fixed air, toi. 
109. Or by being intirely deprived of it, ibid. Pre¬ 
cipitated by the addition of lime-water, io7. 

Camlodia , the Sina of Ptolemy, p. 163. Was the metro¬ 
polis eff the ancient Sinae, 165. 

Camp hire, taken to the quantity of 9 i, funk the pulfe 
three degrees, p. 66. 9ii increafed by degrees the pulfe 
from 77 to too, 68. Brought on heat, delirium, fick- 
nefs, and lofs of memory, 69, 70. 

Canton , Mr. John, on the heat of the Bath and Briftol 
waters, p. 203. 

Carp , number of their eggs, p. 286. 

Cattigara , the fame with Ponteamals on the Bay of Siam, 
p. 164. 

Cavendijh , the Hon. Henry, his experiments on Rathbone- 
place water, p, 92. 

CaverhiU, Mr. John, attempts to afeertain the knowledge 
of the ancients in the Eaft Indies, p. 155. 

Cellularias , fpecies of Corallines or cluttered animats, 
P- 4 34- 

Chaining, Mr. fyis defeription of three fubftances, mentioned 

„ by the Arabian phyftcians, p. 21. 

Chel/ea 
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Cbelfea plants. See Hudfcn, 

Circulation of the blood troin the mother to the foetus, 
and from the foetus to the mother, proved from the 
confidcration of a monftrous child, p. 16, 17. 

Clarke, Mr. his account of tall men feen near the Streights 
of Magellan, p. 75. 

Clujters, of ftars probably belong to the fame fyftem, 249. 

Cod , contains ftveral millions of eggs, p. 287. 

Cold, greatell in London, p. 445, Norwich, 444, Ply¬ 
mouth, ibid. Derby, 265. 

Cold, or heat^ what degree produced by acids mixed with 
alkalies, p. 514. 

Collinfon, Peter, F. R. S. his account of foffil teeth found 
in North Ametica, p. 464. 468. 

Comet , of 1665, three times and a half denfer than the 
earth, p. 148, of 1672, as xi to 5, 149. 

Comets, a method of inveftigating their denfity, by means 
of the height of their tails* p. X4h* Probably denfer 
as they approach nearer to the fun, 150. 

Communication of the umbilical vein with the aorta, in- 
fetior in a monfter fufpe&ed, by Mr.' Le Cat, p. 14. 

Confervas,' what plants they are, p. 421. Some of them 
of the daft of Dioesiffc 4*24, Several beautiful fpecies 
of them, ibid. 

Cook , Mr. James, his obfervacion of an eclipfe of the fun, 
at Newfoundland, p. 215. 

Coral Hanks, raifed by the winds, form into fhoals, p. 395. 
Become a bar to coagulate the fand, ibid. And being 
enriched by the dung of birds and caft-up vegetables, are 
covered with mould, and become iflands, 396. 

Corallines , when burnt, have the fmell of burnt bones, 
p. 410. Give by diftillation volatile alkali, falts, and 

oils, 4JX> . r I ' 

Corallines, whether their pores are too .minute for polypes, 
p. 413. One of them ft id to be found on a heath, 415. 
By miftate* whether they contain feeds, 41* 

Crab, the moft prolific, of Ihel) fifh,p, a 88. 


Qrogban, 
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Croghan , George, Efq; difcovered the bones of fome un¬ 
known animal in North America, p. 464, 465. 

Cryftallme particles, carried by moifture, collect in drops, 
and form into mafles, p. 60. More or lefs traofparent, 
in proportion as they are drawn clofe together, and free 
from heterogeneous matter, 61. They are probably a 
kind of falts, 62. 

Cryftallifation, different methods produce a variety in the 
figures of the falts, p. 49'6. 

Cnfials, and fpars formed in caverns, where moifture 
defcends through the earth to a void fpace, p. 60. 

Cylinder of glafs, lined for electrical experiments, becomes 
much more powerful, p. iSf). 

D. 

Bnkymple, Alexander, on the formation of iflands, p. 394. 

Deluge, univerfal, how'accouhtecT for by Burnet, Whifton, 
and Ray, p. 45, 46. And by Mr. King, 48. 

Derby , cold at this place fuperior to that of any place in 
England, p. 165. • 

Diamonds, why-large ones are fo rarely found, p. 64. 

Diofcorides, an Arabic MS. of this author in the Bodleian 
Library, p. 22. 

DiJHllaticn of acids, volatile alkalies, &c. how improved, 
P- 5 * 7 - 


e; 

Eclipfe of any of the Satellites of Jupiter determined, 

p. 37. 

Eclipfe of the Sun, of Auguft 5, 1766, obferved at New¬ 
foundland, by Mr. Cook, p. 215. At Oxford, by 
the Rev. Mr. Hornfby, 21 6. Of Auguft 16, 1765, 

at Caen, by N. Pigott, Efq; 402. ' 

Eggs, their humber, in feveral fillies, how afeertained, 
p. 282, Table of them, 291, 292. 

. ’ Ehret, 
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Ebret, Mr. G. D. his defcription of the Andrachne, p.i 14. 

EleSlrical machine contrived by Mr, Read, p. 451, 452. 

Eleftric fluid, palling through water, p. 459. 

Eletiricity , its effedls in a cafe of the locked jaw, p. 89* 
90. How to be increafed, 186, 187, How preferved, 
188. New experiments on eledtricity, by Father 
Beccaria, 297, 

Electrometer, by Mr. L’Epinafle, p. 191. By Mr. Lane, 
452. Its principle, 453. Its ufes, 454, 455, &c. 

Ellipjts for dials, how delcribed geometrically, p. 392- 

Ellis, John, Efq; on the animal nature of Corallines, 
p. 404, His difcoveriea on the Confervas, 424. His> 
account of the Adtinia Sociata, or Cluftered animal 
flower, 428. 

Equation, hypermechanical, what, p. 359. Refolved by 
means of a curve, 360. 

Etna, in Sicily, its eruption in 1766, p. 198- 


F. 


Fantom, Pius, of Bologna, his evolution of a, mecha¬ 
nical curve, p* 358. 

Fergufon, Mr. James, his new method of conltrudbng fun- 
dials, p. 389. 

Fevers , malignant, called Pulker at Bengali, p. 219. 

Fires, fubterraneous* undermine the whole furface of .the 
earth, p. 46, 47. Thofe whicn produce the whitefk 
light are the brighteft, 2 £§. 

Fijhes, different accounts of their fecundity, p. 280, 281. 
flow it may be afcertained, 282* Of the river Volga* 


/'jrjlf ^monocular, find by Giraldus Cambrenfis, to be found 
• in the lakes of Snowden, p. 207. ' His account con¬ 
firmed, 2p9- Found in a lake in France by Mr. Monta. r 
tembert, 2x0, 2i,t. 

Fleming, Martin* Efq* on the heat of Bengali, p. 2 xA, 

„ ‘ Float- 
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Float-boards , parts of waterwheels, p. 372. Their fize, 
how determined, 373—375. Their velocity, 376— 
3S0. Their number, 3—387. 

Flounder , had above a million of <-ggs, p. 287. 

Forfter, J. R. his Effay on the natural hillory of the Volga, 
p. 312, 

Fradlured legs, what is to be.done immediately, upon an 
accident of that kind, p. 84. 

Fucufes , true plants, analogous to the Confervas, p. 4.26. 

Fumes* See Vapours . 


G. 


Ganglions , on the nerves, feem intended to intercept the 

* power of the mind over them, p.120—131. Objedions 
to this hypothefis anfwered, 121, &c. Feelings of 
nerves come from ganglions blunt and confufed, 125. 

Giraldus Cambrenfis, his chara&cr, p. 207. What he 
fays of fome fifh with one eye, in the lakes of Snowden 
in Wales, 208. . 

Glafs, broke, By means of ele&ricity, p. 459. Green glafs, 
more .difficultly than white, ibid. 

Grinders, of large animals, brought over from North 
America, 465. Different from thofe of the elephant, 
468. 

Gwyntad, Filh of that name whether peculiar to the Lake 
Bala in Merionethfhire, p. 21 r, 212. 


H, 


Hamilton , the Hon. William, on the eruption of Mount 
Vefuvius, of 1766, t>. 192, &c. Paffed feveral nights 
on the mountain during its erruption, 194, 190. 

limner, M. Thomas, on the fecundity offlflbes, p, 280. 
Heh&'&tn*, Dr. Thomas, on the increafe and mortality of 
the Inhabitants of Madeira, p. 461. 

Herrings , it# number of their eggs, p. *84, * » 

Honey, its acid, p. 505.—.507. - ,« 

Horjley, 
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Horjley , Rev. Mr. S. his computation of the fun’s diftance 
from the earth, p. 179. Attempt to determine the 
height of the fun’s atmofphere from the height of its 
fpots above its furface, p. 398. 

Howard* John, Efquire, on the heat of the waters at 
Bath, p. 20t. 

Hudfon* Mr. William, his account of the Fifty Chelfea 
Plants, for 1766, p. 407. 

Hydra , or frefh water Polype, defcribed, p. 430. 

Hydrocephalus , often the origin of brainlefs monfters, 
p. 19. 

Hydro-enterocele , defcribed by Mr. Le Cat, p. 293. Mifta- 
ken for an Hydro-farcocele, ibid. 

I. 

Javaj known by the ancients under the name of Jabadiu, 
p. 170; but only in part, 172. 

Infedi, found in a ditch, defcribed by Mr. Xing, p. 72. 

Injlrument for fradtured legs, invented by Mr. Sharp, 
p. 80—87. Defcription of it, 82, 83. Its advantages, 
85, 86. Serviceable to broken thighs, 87. 

Jnjlrumnts may be conftrudted capable of diftinguifhing 
the 20th part of a lecond, p. 239. 

JobnJlon , Dr. James, Hiftory of a foetus bom with a 
very imperfedt brain, p. 118, His thoughts on the 
ufe of the ganglions, p. 120. 

Jjlands raifed by fubterraneous fires, p. 47. Formed by 
coral-banks, 395. Muft be long and narrow, 396. 

Jupiter , its prolate fpheroidical figure affedfcs the duration 
of the eclipfes of its fatellites, 28. Error arifing hence, 

43* 

Jujtamond* Mr. J. O. His tranflation of a memoir of 
Mr. Le Cat, p. 293. 

K. 

Kin?* Mr. Edward, his Attempt to account for the uni- 
verfal deluge, p. 44* He fuppofes that what is now 

4 A 
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fea was formerly dry land ; and what was the bottom 
of the ocean formerly was raifed to be dry land, 48. 
His reafons for thinking fo, 50. Objections to his 
hypothefis folved, 50, 51. Attempt to account for 
the formation of.fpars and cryftals, 58. Defcription 
of an aquatick infeCt, 72. 

L. 

Lane., Mr. his defcription of an electrometer of his in¬ 
vention, p. 451.- Experiments made with it, 456. 

Lava, from Mount Vefuvius , ran near a mile in an hour’s 
time, p. 194. Appears like red hot and liquid metal, 
ibid. Refills the imprefiions of ftones thrown on 
it, 196. 

Le Cat, Mr. his account of a monftrous human foetus, 
p, 1. Account of an Hydro-enterocele, 293. 

UEpinajfe, Mr. his Defcription of an improved apparatus 
for electrical experiments, p. 186. 

Lewenhoik found above nine millions of eggs in a cod- 
filh, p. hUo— 287. ’ • 

Light ifrom the Sun compared with that of Saturn, 
P- 235- ... 

Lightning, its. effeCt on buildings imitated by electricity, 
456, 457. Whether lefs mifchievous after a fhower of 
rain, 457. 

Lion tearing a bull, • a fymbol of Parthian medals, p. 274. 

Limaus, His opinion about corallines, p.'404. About 
calcareous crufts, 422. 

Lchjlers, their fruitfiilnefs, p, 288. 

Ms 

Mackarel, their fecundity greater than that of carp, 
{^485. 

• Madeira ipb^r of its inhabitants, p. 461. Their in- 
creafe, 'chrifinings, Weddings, and burials, 462. ‘ Mor-^ 

... tality of the feafons, 463. ; ‘ 

:MagneJa contained in Rath bone-place water, p, 63. 

t&ki " ■ - : Mallet, 
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Mallei, Mr. of Geneva, his memoir on water-wheels, p. 372. 

Mamiraam, a ipecies of the Chelidonium, p. 23. 

Marcs milk fermented, called Kumys by the Khalmucs, 
p. 346. 

Mamitha , or Mamithfa, the Glaucium of Diofcorides, an 
Papaver corniculatum floribus cceruleis? p. 24, 25. 

Memory loft in a ftrange manner from a large quantity of 
camphire, p. 68, 69. , 

Minerals found in the countries about the Volga, p. 315, &c. 

Michell, Rev. John, his inquiry into the parallax and 
magnitude of fixed ftars, p. 234. Has fhewn that fub- 
terraneous fires are liable to make eruptions under the 
fea, 48. 

Moijlure carries along with it cryftalline falts, p. 60. 
When the- flow is quick, the cryitals are large, but 
lefs perfed, p. 63. 

Monkeys great and mifehievous in the Celebes Iflands, 
p. 171. * 

Monro , Dr. Donald, his account of neutral falts made with 
vegetable acids, fhewing that thefe acids differ from 
one another, p. 479. 

Montagu, Edward Wortley, Efquire, on what is called 
Pompey’s Pillar, p. 438. His difeoveries in it, p. 439. 

Mon/lrofity caufed by a dropfy or hydrocephalus, p. 19. 

Monjirous foetus deferibed by Mr. Le Cat, p. 1. Another 
brainlefs foetus deferibed by Dr. Johnfton, 118. 

Montdambert , his curious obfervgtion of fome monocular 


firth, p. 2ro. „ , , 

Moon's denfity greater by 4 than that of the earth, 

^ l ^ * 

Moon's mean diftance from the earth Found by Mr. 
Hqrllcy to agree with Sir Ifaac Newton’s determination. 


Mwoiazaro, a Venetian author, afferts that the conti¬ 
nents were originally raifed by fubterraneous fires. 


P- 57- 
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Narhorough , Sir John, his account of Patagonia con¬ 
firmed, p. 79. , , , _ 

Neutral falts, their number reduced to twelve, by Dr. 
Cullen, is in fa£t infinitely greater, p. 513. 

How they might be divided, 515. 

Newfoundland , its longitude, 215, 216. 

Nitrous fume condenfed, p. 53 2 * More acid than the 
ftrongeft oil of vitriol, 533. 

Nitrous falts abound in moft of the London waters, p. 94 * 
None found in thofe of Rathbone-placc, ibid. 


O. 


Ohio , foflil bones found near the banks of that river, 
p. 465. 

Okeyhole in Somerfetfhire, p. 60. 

Orchell, true, is the Lichen Roccella Linnasi, p. 409, 
How diftinguifhed from a Coralline, 410. 

Orod , or Yorod, a Parthian King, p. 276. 

P, 

- Pallas, Dr. decides that Corallines are not Zoophytes, 
p. 405. 

Parallax of the brighteft fixed ftar, lefs than two feconds, 
p. 235, 236. Of the fun computed by Mr. Horfley, 
p. 184, 185. 

Parthian Kings wore long breeches, reaching down to their 
ancles, p. 273. 

Parthians , medal ftruck by them of their vi&ories over 
the Romans, 275. 

Patagonia , hilly, fandy, and without trees, p. 79. 

Patagonians feen by Commodore Byron in 1764, p. 75. 
Their fize, 76. ( 

Peak, in Derby fliire, cryftals found there, p. 60. 

< ‘ Perth, 
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Perch , crooked, found in a pool of Merioneth (hire, p. 204. 
Perch lefs prolific than tench, 286. 

Percival, Dr. Thomas, his experiments on the Peruvian 
Bark, p. 22 1. 

Perry, its acid, p. 503. 

Petit, Dr. found above three hundred thoufand eggs in 
a carp, p. 280. 

Phoenician medal, in the Earl of Morton’s collection, ex¬ 
plained by Mr. Swinton, p. 265. Probably ftruck at 
Tarfus, 269, 271, when the Parthians were matters of 
Cilicia, 274. 

Phofpborus, how bett rectified, p. 534. 

Pigott, Nathanael, Efquire, his obfervations of the fun’s 
eclipfe, Auguft 16, 1765, at Caen, p. 402. 

Pine tree , appearance of it on Mount Vefuvius, defcribed 
by Pliny, as a forerunner of an eruption, p. 194. 

Plants found about the Volga, p. 323, &c. 

Pleiades, appear to be a fyftem of ttars by themfelves, 
p. 251- 

Plymouth, meteorological diary of 1767 there, p. 44 6 — 
450. 

Pmpey’s Pillar, in Egypt, defcribed, p. 438. Its di- 
menfions, 439. Made of granite, 440. Raifed on 
a reverfed obelifk, covered with hieroglyphics, ibid. 
Probably ereCted at the time, and to the honour, of 
Vefpafian, 441. . 

Pontemafs. See Catiigara. 

Probability of any two or more ttars of the fame magni¬ 
tude, being within a certain diftance of one another, 

p. 243, &c. . . _ . . . 

Ptolemy , his account of the navigation of the ancients ia 
the Eaft Indies, p. 156. 


Qc 

Quick-lime, neither quickens nor increafes the fohibtlity of 

P' 2 3 2 ' ■ ‘‘ BaMm- 

\ 
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R. 

Rathbone-place water, examined by the Hon. Henry Ca- 
vendiih, p. 93. Grows cloudy upon dropping a i'o- 
lution of corrofive fublimate, ibid. Its contents by 
diftillation, 93, 94. Diftilled, contains a volatile al¬ 
kali, 95, 96. 

Ray, his account of the deluge unfatisfadtory, p. 4 6. 

Replies about the Volga, p. 351. 

.Rcmana Cape, the moil fouthern point of land in Afia, 
p. 158. 


S. 

Salt, common, extradted from Lake Yelton in very great 
quantities, p. 320. 

Salts and fulphurs difeharged from Mount Vefuvius, 
p. 199. 

Salts neutral, formed with fermented vegetable acids and 
the foil'd alkali, p. 498. With diftilled vegetable 
acids, and the foffil alkali, 504. With flowers of 
benzoin and fait of amber, 507. 

Satyrs, Iflands of, were probably the Celebes, Borneo, 
&c. p. 171. 

Senjibility may exift without the brain, p. 18. 

Seres, their country part of Thibet, p. 163. 

Sertularias , from a creeping adhering tube, fend up feve- 
ral branched animals, p. 434. 

Sharp, Mr. Samuel, his account of a new inftrument for 
• fradtured legs, p. 80. Made the firft with his own 
hand, 87. 

Shells, found in all parts of the prefent continents and 
iflands, p. 47. Their beds conhft generally of one or 
two different forts in particular places, 57. 

■Serica, ancient, where, p. 163, 

Shrimps, 
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Shrimps , very prolific, in comparifon to their bignefs, 
p. 288. 

Sin*, ancient, their fituation, p. 161, &c. 

Sirius, its parallax probably of one fecond, p. 241. 

Smelts have a vaft number of eggs, p. 285. 

Soal not fo prolific as flounders, p. 288. 

Solar fpots are much higher in proportion than our 
clouds, p. 400. 

Solfa-terra, its fulphurs and falts different from thofe of 
Mount Vefuvius, p. 200. 

. Spars and cjyftals formed in flints, and other bodies for¬ 
merly in a foft ftate, p. 59. 

Spars differ from cryftals from a fmall mixture of hete¬ 
rogeneous parts, 61 . 

Spry, Dr. Edward, his account of a locked jaw, and para- ■ 
lyfis cured by ele&ricity, p. 88. 

Stars, their want of an obfervable parallax owing to their - 
diftance, p. 234. Difpofed into groupes, probably be¬ 
long to the fame fyftems, 243—249. Single ftars may 
belong to our fyftem, p. 252. 

' Steward, Dr. his computation of the parallax of the fun, 

p. *79. p. 

Stones red hot fhot. From Mount Vefuvius, to. the height 

of 200 feet, p. 195. 

Sumatra , known to the ancients only in part, p. 172. 

Sun, to what fyftem of ftars he belongs, p. 251. Proba¬ 
bly ranks only with the ftars of the fourth magnitude,. 


Sun-dials, how conftructed without dialing fcales or lo¬ 
garithmic computations, p. 389. 

Sun’s parallax S", 52"' ,415, p. 18 r. 

Swinton, Rev. John, his defection of a meteor feen-at 
Oxford, Oaoberx 2 , 17 66, >108. Obfervationson 
fwarms of gnats feen at ‘the fame place, nr. 
pretation of « Phoenician medal, 2 66* t *' 


5 tobajheer. 
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Tabafaeer, a fubftance found in the cavity of Indian canes, 

p. 2 4 ~ ■ i 

Tails of Comets, confift of very volatile particles, p. 153. 

Doubts about their ufes, 153, 154- > . 

Tarfus , wine was made in the diftiidt of that City, 
p. 2 68* 

Tench, more prolific than carp, p. 28 6 . 

Thiaa. See 5 ;the. , - 

Tranfparency of bodies, occafioned by the mmuteneis or 

their pores, p. 60. . 

Trituration, very ufeful to promote the folution or Ireru- 
vian bark, p. 229. 

Trout , crooked, in a river of Cardiganftiire, p. 204, 205. 
Tujks of large animals, brought over from North America, 
p. 465. Are of fine ivory, ibid. ^ Agree with the foRil 
elephants teeth, found in Siberia, 466. And with 
thofe of Africa, 468. ' , 

Twinkling of fixed ftars, occafioned by the inequality in the 
denfity of rays, coming from them in fmall portions of 
time, p. 262. 


V. 

Vapours , which efcape in common diftillation, how they 
may be condenfed, p. , 5 l8 ‘ „ . . ...... 

. Vegetable acids, their different affinities with alkaline falts, 
p. 514. Juices, how to be treated, in order to extradt 
their acids, 515. 

, Venus, probably furrounded with anatmofphere, p. 24.0. 
398. Next tranfit recommended to the confideration 
of all aftronomers, 183. 

Vefpajian , a medal of this emperor found, in what is called 
Pompey’s pillar, p. 441. 

Vefuvius , its eruption in 1 766, p. 194, &c. 

Vinegar, its acid,p. 499. 

4 


Underwood, 
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Underwood, Mr. Michael, his tranflation of a memoir of 
Mr. Le Cat, p. x. 

Volga, country about that river defcribed, p. 204. The 
two banks very different, 313. Very cold in the winter, 
excefiively hot in fummer, 314. Few ftones found 
there, 317. 

Uvea , its motions, whether involuntary or voluntary in all 
cafes, p. 129,130. 


W. 

Wales, Angular fifh found there, 204. 

Watfon, Dr. William, on the cold weather of 1767, 

P- 443 - 

Weljh mountains not fufRciently known, p. 213. 

Will (power of the) on human life wifely confined, p. 131. 
Winthrop, profefTor, thoughts on comets, p. 132. 

Witchell, on the curve formed by the fhadow of a prolate 
fpheroid, upon a plane perpendicular to the axis of the 
fhadow, p. 28. 

Whijton, his account of the deluge defective, p. 46. 

White, Dr. his account of foe caufe of fympathy, p. 127. 
Wbitehurft, Mr. John, his thefmometrical obfervations at 
Derby, p. 265. 

Woulfe, Mr. Peter, his analyfis of corallines, p. 411. 
Experiments on the diftillation of acids, volatile alka¬ 
lies, &c. 517. 


Y. 


Telton, Lake, fupplies Ruflia with fait, p. 318. 

Z. 

Zaha, flood on the bay of Siam, p. 158, 

Zoophytes , are true animals, p. 435 * 

The End of the Fifty-feventh Volume. 



ERRATA. 

Vox.. LVI. 

P. 6. 1 . B.for mvrmvrxs soni, read mvrmvris, soni, 
P. 301. note (9) 1 . l.for Abulfed, read Abu’lfeda, 

P. 301. note (9) 1 . 2. for Firuz, read Firuz 


Vol. LVIX. 

P. J13. 1 . 4 .for Wadham College read Wadham College, 
P. xo8. 1 . 13. for 17 66. read 1765. 

P- 275. 1 . 10. for Mount read me 

P, 458. 1 . 24. after the word determined infert a eobn 
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